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INTRODUCTION 


In September 1976, the RBOSP was granted a one-year suspension from activities 
on the Tract C-a oi] shale lease. During that period, RBOSP conducted interim 
environmental studies for the purposes of: (1) obtaining additional baseline 
data for selected parameters; (2) further exploring problem areas; and (3) 
maintaining the continuity of baseline and monitoring data. To achieve these 
goals, limited air quality, meteorology, terrestrial, aquatic, and hydrology 
data were collected. 


Results of the first six months of data collection were reported in the first 
Interim Studies Semi-Annual Report, dated March 31, 1977. The methods used 
during the interim studies were presented in detail in that report and are not 
repeated herein. Results of the second six-month period (March through August 
1977), and comparisions of interim and baseline data are presented in this 
report. 
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SECTION I - ATMOSPHERIC STUDIES 


The interim air quality and meteorological monitoring plan was initiated in 
February 1977 and completed August 31, 1977. Under this plan one of the base- 
line monitoring stations was retained and the other three were taken off-line. 
The operating station was at the baseline Site 1 location just west of the 
western tract boundary (148, 500E, 227,034N). 


CHAPTER 1 - AIR QUALITY AND METEOROLOGY 


Tel eOBJECTIVES 


The objectives of the interim environmental monitoring program were to: 


e Acquire meteorology and air quality data for the period February 1, 
1977 through August 31, 1977 


e Identify conditions under which anomalous data have been acquired dur- 
ing the entire monitoring period 


e Specify in greater detail the natural climatic, meteorological and 
air quality environment on the tract 


e Establish the basis for revision of the detailed development plan to 
select monitoring parameters that will assure an accurate assessment 
of the impact of tract development on the ambient air environment 


e Integrate baseline and interim data into a consolidation assessment 
report. 


1.2 METHODS 
The instrumentation used for the baseline data acquisition was maintained 


with a few changes in sensors and operation to simplify data acquisition and 
to accommodate the interim monitoring schedule. The data acquisition com- 


puter was reprogrammed to service the one monitoring site. A complete and 
accurate set of program documentation was generated. Several major pieces of 
equipment were reconditioned. The magnetic tape deck and station teletype 
were reconditioned, the standby - emergency power supplies were serviced to 
reduce station noise levels and repair electronic component damage apparently 
caused by lightning. Frequent, short-term interruptions in commercial primary 
power continued to be a problem. 


The 360° wind direction sensors were replaced with NOIC certified 540° units 
to eliminate problems with the back-up strip chart recordings of wind direc- 
tion. 


The monitoring site was visited on an average of every other day by the site 
technician. A station checklist was completed for each week of operaticn. A 
zero and span test of the gas monitoring instruments was conducted weekly. 
Control charts were made to evaluate instrument stability and performance. 
During the interim monitoring period the site was subjected to voluntary 

EPA audits under the Western Energy Quality Assurance Program. The performance 
of the NUS Rockville air quality laboratory was also subjected to audit through 
a collaborative interlaboratory testing program. 


3° RESULTS 


Most of the air quality and meteorological data acquired during the interim 
period (Appendices A & B) does not differ significantly from data acquired during 
the baseline period. Precipitation continued to be lower than the historical 
norm and there were very few activities on and around the tract that would 
contribute to the background levels of air pollutants. Ozone concentrations 
remained high considering there is no known activity or atmospheric chemical 
reaction between other pollutants that is expected to result in ozone genera- 
tion. Several suspected anomalies in the baseline data set were investigated 
during the interim monitoring period. 


(a) Total Suspended Particulate (TSP) Measurements - During the baseline 
monitoring period the range in TSP measurements was larger than during the 


interim period. 


Values of less than 1] g/m? were reported on a number of occasions. During 
the Interim monitoring period significantly different results were obtained. 
Two high-volume samplers were operated every third day. One was located at 
ground level (1.5 m) the other at an elevation of 6 m. Samples were 
collected simultaneously. The geometric mean value of all samples taken at 
both levels was approximately twice the mean obtained during the two-year 
baseline period. The minimum sample obtained was 3.4 yg/m> The minimum for 
both levels was measured on the same day. The period maximum was 60.2 »g/m®. 
The difference in the means of measurements obtained at the two levels was 
less than five percent (1.0 ug/m?). The range of the samples was 17.8:1 as 
opposed to a range of 211:1 observed during the baseline period. 


The results obtained during the interim monitoring period are more accurate 
than those obtained during the baseline period. Filters were carefully con- 
ditioned, weighed against standards, and the collector flow rates were cor- 
rected for measured station atmospheric pressure. Flow rates were measured 
frequently and the calibration agreed within five percent with the EPA audit 
values. Interlaboratory weighings were accurate to 0.1 milligram. 


The most significant difference between interim and baseline TSP data was the 
large increase in the observed mean value. There were no site activities 

which would account for the difference, wind speeds were comparable, and 

there was excellent correlation between sampling levels. The most likely 
explanation is that the baseline measurements did not include a full correc- 
tion for the flow rate at station pressure (580 mm Hg). The reduction in 

the observed range of TSP values was due to two factors: (1) filter condition- 
ing prior to weighing, and (2) the low level of site activity, primarily 
traffic, that would produce airborne particulate matter. 


(b) Ozone Concentration Measurements - During the baseline monitoring 
period ozone concentration measurements were obtained that were somewhat 
higher than expected in view of the fact that there were no common precursors 
of smog-like photochemical reactions and no other obvious sources. Measure- 
ments obtained during the interim monitoring confirmed the presence of 
elevated ozone concentrations. The instrumentation was calibrated by back- 


titrating nitrogen oxide (NO) with ozone. The instrumentation was audited by 
EPA, and the calibrations confirmed. An independent wet chemical sampling 
using the neutral buffered potassium iodide reagent was performed at three 
different times and the results compared with the automated instrument measure- 
ments. The two values agreed within 10 percent for 30-minute sampling times. 


During the interim period, hourly average ozone concentrations were exceeded 
approximately 100 times. The interim measurements of ozone concentration were 
compared with frontal passages occurring during the monitoring period. This was 
done to see whether the local ambient air concentration of ozone was influenced by 
possible downwash of stratospheric ozone preceeding frontal passage. There 

was no significant increase in concentration during any eight-hour period up to 
48 hours prior to frontal passage through the site area. Frontal passages are 
relatively mild, seldom producing squall lines of significant intensity. Based 
on current data, the elevated ozone concentrations do not appear to be trans- 
ported into the region, but are created in the immediate vicinity of the moni- 
toring site. 


(c) Non-methane Hydrocarbon Concentration - During the baseline and interim 
monitoring periods, non-methane hydrocarbon concentrations occasionally exceeded 
federal and state standards. The standards are based primarily on the effects 
present in urban areas where hydrocarbon emissions from automobiles are the pre- 
cursors of subsequent oxidant (ozone) formation. The standard applies only for the 
hours 6 - 9 a.m., the urban rush-hour period. On the site, there is no rush- 
hour and yet the non-methane hydrocarbon standards are occasionally exceeded. 


Several sources of hydrocarbon emissions have been suggested for the site area. 
There are a number of capped gas well drill holes in and around the tract area. 
The presence of gas in the ambient atmosphere may be the result of permeation 
up through the surface. Natural gas may be saturated with light hydrocarbon 
fractions derived from petroleum. Another source may be the diurnal heating 
and cooling of exposed shale which volitizes light hydrocarbon fractions to 
release them to the ground level ambient air. 


Another source of hydrocarbon may be emissions of compounds from vegetation. 
This source has been proven in the case of pine trees through the emission of 
turpines in remote areas. During the interim monitoring program, tests were 
conducted by sampling emissions from local vegetation during the spring flower- 
ing season. Collections of stems, leaves, and flowers were placed in a confined 
volume (plastic bag) and the captive air volume sampled. No significant 
increase in hydrocarbon concentration could be detected even though there 

were definite odors associated with the materials collected. 


(d) An estimate of the atmospheric stability in the site area is obtained 
from a vertical temperature differential measurement on the 60-m meteorological 
instrument tower. The tower is located on a small knoll at the apex of one 
of the gulches traversing the tract. As a result of nighttime radiation cool- 
ing of the ground surface, drainage wind flow occurs down into the gulch. In 
reviewing the baseline data set for characteristic behavior of the vertical 
temperature measurement it was observed that the change from daytime to night- 
time wind flow was accompanied by a slower change in the stability estimate 
than might be expected. A review of the air temperature difference between 
the 10-m and 60-m levels on the tower indicates that there is some subsidence 
which allows warmer air to contact the upper level sensor for a longer period 
of time than would be the case in flat terrain. 


The practical effect of this subsidence on the estimation of atmospheric 
stability is minimal. The differential temperature data were used as input 

to the mathematical models for determining atmospheric transport of tracer 
materials. Tne predicted transport was in good agreement with measured values 
showing that the atmospheric stability estimates derived from the differential 
temperature measurements were satisfactory. The alternate measure of stability 
obtained from wind sigma values was not satisfactory for use in the terrain 

of the tract area. 


(e) The baseline data set was reviewed to determine what factors might 
be pertinent in the selection of sites and parameters for a permanent monitor- 
ing program to evaluate the impact of tract development on the air environment. 


The baseline data showed little difference in most parameters between the four 
baseline monitoring stations. This is to be expected where there are no local- 
ized sources of the parameters monitored. There were two exceptions of 
significance: (1) suspended particulate, and (2) ozone. The differences in 
particulate are explained by the location of the monitoring sites with respect 
to traffic on unpaved roads, and the difference in ozone concentration is 
suspected to be due to differences in elevation and topography between the 
monitoring sites. 


Mathematical modeling of the diffusion of air contaminants from tract develop- 
ment produced a series of concentration isopleths for various emissions over 
various averaging time intervals. The maximum impact was predicted to occur 
at different geographic locations for separate parameters and different 
averaging times. For the relatively low ground level concentrations predicted 
by the model, the maximum environmental impact is expected to result from the 
chronic exposure of vegetation and materials to increased contaminant levels 
rather than short-term acute exposures. This is a result of the still rela- 
tively low maxima of short-term exposures which are predicted to occur. 


It appears that a more representative measure of impact will be achieved if 
two new monitoring locations are established at geographical locations re- 
presenting maximum ground level concentrations of sulfur dioxide and particu- 
late. Vegetation is more sensitive, in general, to sulfur dioxide than to 
nitrogen oxides so the location of additonal monitoring sites is based on the 
expected dispersion of the sulfur oxides. 


Correlation of wind speed and TSP is very weak in the baseline data. This 
would indicate relatively large particle size and appreciable binding in the 
ground surface layers. The interimdata on TSP show no essential difference 
in concentration between 1.5 m and 6.0 m above the ground indicating little 
wind errosion of particles from the surface. However, when the surface is 
subjected to mechanical wear by vehicular traffic, the particles are broken 


into significantly smaller size and do become airborne. As a result TSP 
loading increases downwind of roadways following traffic. An additional 
onsite TSP monitoring site was selected to measure the influence of increased 
traffic levels during tract development. 


The reason for the difference in the diurnal variation on ozone concentration 
between baseline stations 1 and 3 is not obvious. The difference between the 
mean concentration is within the experimental error of the instrumentation 
(.005 ppm). Measurments of ozone concentration at Site 3 will be resumed under 
the permanent monitoring plan. 


It was recommended that the fully instrumented Site 1 be retained as the 
historical baseline monitoring site. Nearly three years of air quality and 
meteorological data representing relatively undisturbed background conditions 
are on file. The long historical record will provide a measure of the 
variability of baseline conditions against which to determine the confidence 
level of future changes. 


1.4 DATA TREATMENT 


The air quality data acquired during the interim period have been carefully 
reviewed with respect to its validity. The procedures outlined in the EPA 
Quality Assurance Handbook for Air Pollution Measurements (EPA-600/9-76-005), 
March 1976, Section No. 1.4.17, have been used in this review. These pro- 
cedures establish criteria for data acceptable for the National Aerometric 
Data Bank (NADB). By adopting these procedures the resulting data should be 
acceptable to regulatory agencies because it meets uniform standards. 


The procedures establish a screening criteria to insure that the data meet 
standards for representativeness, instrument averaging time, duration of 
sampling, and comparability. 


The data are representative of the tract area. There are no local point 
sources of pollutants to bias measurements for selected wind directions, there 
are no activities in the site area that are of a seasonal nature, and the data 
are relatively complete. 


The data are collected continuously and recorded as 15-minute average values. 
The data are processed to combine four 15-minute averages into a one-hour 
average. There are 24 data points representing hourly averages for each day. 


The data were collected over a period of more than three consecutive months 
so that at least quarterly statistics can be calculated. 


The data are comparable. They are in consistent units .and have been acquired 
by applying standard methodologies (Federal Reference Methods). 


The data are complete in that with continuous measurement more than 75 percent 
of the total possible observations are present. Intermittent data (TSP) were 
collected to obtain more than 27 samples per quarter on an every third day 
sampling schedule. 


Data values below minimum detectable limits have been handled by inserting a 
constant approximately equal to one-half the minimum detectable limit for each 
method and analysis technique. To determine these constants the automated 
instrument performance standards published in the Federal Register (CFR Title 
40, Part 51.77a) Vol. 41, No. 232, Wednesday, December 1, 1976 (p 52694) were 
used. The lower detectable limits for sulfur dioxide, photochemical oxidants 
and nitrogen dioxide is 0.01 ppm, and for carbon monoxide, 1.0 ppm. Since the 
same methodology and instrumentation were used to monitor hydrogen sulfide, a 
lower limit of 0.01 ppm was established for this parameter. Since the measured 
levels of methane and total hydrocarbon was always greater than the lower 
detectable limit, no data adjustments were required, 


The data have been reviewed and compared to equivalent data aquired during the 
baseline study period. The differences in reported minimum values are due to 
the change in reporting procedures discussed earlier in this section. The fol- 
lowing describes the significant differences observed between the two data 
reporting periods. 





(a) Total Suspended Particulate (TSP) - Figures 1 and 2 show plots of 
the cumulative frequency of Occurrence of TSP concentration observed during 
the interim period for the ground level and elevated samplers. Level 1 is 
the ground. The interim data are plotted as a series of boxes, and a curve 
representing the axis of the data distribution has been drawn through the 
points. A second line (dashed) has been added to the plot to show the axis of 
the data distribution obtained from baseline measurements. The interim data 
are made up of a total of 63 samples at each level taken on an every third 
day schedule. 

There are two significant differences between the data sets. One, the geo- 
metric mean (50 on the cumulative percent scale) of the interim data is 
approximately twice that of the baseline data; and two, the slope of the dis- 
tribution observed during the interim period is substantially less than ob- 
served during the baseline period. There were no violations of any state or 
federal TSP concentration standards during the interim monitoring period, 


The data were acquired very carefully and the procedure was audited several 
times. There are two possible explanations for the observed differences. One, 
site activity was very low during the interim period so there were few vehicles 
in the vicinity of the site; and two, a closer quality control on sample hand- 
ling and conditioning resulted in more consistent results. The geometric 
standard deviation of the data obtained at the two sampling levels showed 
excellent correlation (1.84 vs 1.88). 


(b) Sulfur Dioxide (SO.) - The sensitivity of the sulfur dioxide detec- 
tor was too low to produce reliable readings of the ambient air concentration 
of SO.. More than 90 percent of the interim data recorded was less than the 
reliable threshold of detection of the chromatograph (0.01 ppm). Wet chemical 
ambient air samples were obtained on two occasions and the mean concentration 
was between 0.002 and 0.003 ppm. During the baseline period, the annual mean 
was 0.004 ppm which is probably an overestimate. There were no violations of 
State or federal standards for SO, during either the baseline or interim moni- 
toring. 


10 


HIVOL SAMPLER( UG/M3 ) 





STANDARD DEVIATION ( o) 
-3 20 -220 -120 020 120 200 320 


0.01 Oe 1» 5 20. 50s 80 95 99= 9909 99599 
CUMULATIVE PERCENT 


FIGURE 1] 
CUMULATIVE FREQUENCY OF OCCURRENCE OF TSP CONCENTRATION OBSERVED 
DURING THE INTERIM PERIOD 2/12/77 to 8/31/77 AT LEVEL 1. 
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FIGURE 2 


CUMULATIVE FREQUENCY OF OCCURRENCE OF TSP CONCENTRATION OBSERVED 
DURING THE INTERIM PERIOD 2/12/77 to 8/31/77 AT LEVEL 2. 
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(c) Carbon Monoxide (CO) - More than 90 percent of the data recorded from 
the carbon monoxide detector was below the reliable threshold of detection of 
the instrument (+1 ppm). The annual mean concentration reported for the base- 
line period was 0.55 ppm. The interim data mean was 0.42. Neither of these 
measurements is meaningful. An examination of the output of the detector shows 
an electrical signal with predominantly positive noise which produces a mean 
output signal in the absence of a sample. The highest value measured during 
the interim period was 2.50 ppm compared to a baseline maximum value of 4.21 ppm. 


(d) Ozone (03) - The ozone measurements made during the interim period 
were reviewed carefully to determine whether or not the diurnal variation in 
concentration identified durina the baseline period was substantiated. Arbi- 
trary days from each month were compared by. matching 15-minute average concentra- 
tion values for 48-hour runs. The diurnal variations observed were quite pre- 
nounced throughout the entire interim period. The degree of the variation ob- 
served at Site 1 was substantially greater than was reported for the baseline 
period, and is very nearly as great as was reported for baseline measurements 
at Site 3. There has been some question whether the difference was real or 
an instrumental artifact. The interim data suggest that a major portion of 
the difference was probably due to the instrumentation. 


The variation in ambient air concentrations of ozone are related strongly to 
the times of local sunrise and sunset. Figure 3 is a plot of four two-day 
periods spread over four months. This plot shows the distinct character of 
the daily concentration cycle. If only hourly average concentration values 
are used, much of the information contained in the plot is lost, Examination 
of the character of the data shows that the disappearance of ambient air ozone 
is more rapid than its appearance early in the morning. The peak levels of 
ozone seem to occur in late spring and early fall rather than in mid-summer. 
There is little difference in insolation during this period so the difference 
may be due to the variation in mean atmospheric temperatures and the greater 
chemical reaction rate of ozone at an elevated temperature. 


The calibration of the site ozone detector was determined by wet chemical 
measurements and was cross checked during the Western Energy Quality Assurance 
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Program audit. The results of these calibrations indicate that the baseline data 
are probably an underestimate of the true ambient concentration by 16 to 20 
percent. If the interim calibration is confirmed by additional tests, the 
number of times during which the concentration exceeds current state and 

federal standards will be increased substatially. 


The interim monitoring data have been summarized in Table 1 to show the results 
obtained. The minimum value in most cases is an artificial one, substituted 

in lieu of a number which would be less than the average noise of the instrumen- 
tation used to make the measurement, 


TABLE 1 


INTERIM SUMMARY OF AIR QUALITY PARAMETERS 
(February 1977 - August 1977) 


Parameter Units Minimum Maximum Mean 


Ground level TSP ug/m3 5.0 59.0 19 (geometric) 
Elevated TSP ug/m3 3.0 60.0 18 (geometric) 
Ozone ppm 0.032 0.117 0.061 

Carbon monoxide ppm ORES) 2.00 0.55 

Methane ppm i AZ 1370 le 

THC ppm 1.3 2.88 1.45 
Nitrogen oxides ppm .005 0.067 .005 

Nitric oxide ppm .005 0.052 .005 

Sulfur dioxide ppm .005 .05 .005 
Hydrogen sulfide ppm .005 .005 .005 
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CHAPTER 2 - PRECIPITATION DATA 
2.1 OBJECTIVES 


The objective of these studies was to gather additional precipitation data 
during the interim monitoring period. 


2.2 METHODS 


The USGS installed six rain gaging stations in the vicinity of Tract C-a during 
baseline studies. At three of these stations storage type gages (where precipi- 
tation is collected and hand measured at regular intervals) were used. At the 
remaining three stations, recording type rain gages recorded cumulative precipi- 
tation as well as precipitation rate, for example, inches per hour, for individual 
storms. In addition, a tipping bucket rain gage was operated at the Site 1 
meteorological tower during baseline and interim studies. Locations and des- 
criptions of these gages are given in the first RBOSP Interim Semi-Annual Re- 
port (1977). 


2.3 RESULTS AND DISCUSSIONS 


The data from USGS precipitation gages taken during the second half of the 
interim program are shown on Figures 4 through 9. Precipitation over this 
period was highly variable. Precipitation in March and April was less than 
normal as it had been during previous months. May readings exceeded the amounts 
measured during baseline period (Figure 10 and Table 2). Few precipitation 
events were recorded in June. A normal precipitation pattern of one inch or more 
was observed during July. 


Table 3. includes a comparison of the USGS Stake Springs recording precipitation 
gage with the RBOSP Site 1 precipitation gage. 
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FIGURE 4 
PRECIPITATION, STORAGE-TYPE, WATER YEAR 1977, DRY FORK NEAR WEST LINE TRACT C-a 
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FIGURE 5 
PRECIPITATION, STORAGE-TYPE, WATER YEAR 1977, BOX ELDER GULCH NEAR WEST LINE TRACT C-a 
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FIGURE 6 
PRECIPITATION STORAGE-TYPE, WATER YEAR 1977, CORRAL GULCH NEAR WEST LINE TRACT C-a 
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FIGURE 7 
PRECIPITATION, WATER YEAR 1977, NEAR CATHEDRAL BLUFFS 
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FIGURE 8 
PRECIPITATION, WATER YEAR 1977, STAKES SPRINGS DRAW NEAR CONFLUENCE WITH CORRAL GULCH 
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FIGURE 9 
PRECIPITATION, WATER YEAR 1977, YELLOW CREEK NEAR WHITE RIVER, COLORADO 
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TABLE 3 
COMPARISON OF PRECIPITATION 


AT TWO STATIONS 
(Inches per month) 


Date USGS Stake Spring RBOSP SITE 1 
February 1977 O23 0.11 
March 1977 1220 0.04 
April 1977 0.94 0.95 
May 1977 0.62 0.19 
June 1977 0.14 0.18 
July 1977 1453 0.95 


The two stations were selected for comparison because of their loca- 
tion at opposite ends of the Tract. The results of the data from 
the two stations indicate that precipitation at the two locations 
had generally similar high and low patterns except during March. 


In summary, precipitation during the second interim program period 
was lower than average baseline precipitation during March, April, 
and June. May and July were either near or above the baseline 
precipitation level, which is usually One inch or more. 


In a comparison of two stations on opposite sides of the Tract, 
Similar precipitation patterns occurred. 
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CHAPTER 3 - PRECIPITATION CHEMISTRY 
3.) JOBUECIMIVES 


In order to determine the chemical makeup of precipitation which falls on and 
around Tract C-a, a pilot data collection program was initiated during the 
interim monitoring program. Two samples were collected; one from a snow storm 
and a second sample from a thundershower precipitation type event during the 
summer. 


3.2 METHODS 


The method for collecting the samples was dependent upon the type of sample 
(i.e. rain or snow). The snow sample was collected by gathering freshly fallen 
Snow and putting it in clean containers and allowing it to melt. It should be 
noted that the containers and all of the equipment used to handle the sample 
were first cleansed using distilled water. As soon as the snow samples melted, 
they were poured into special nalgene containers. 


The summer thunderstorm rain samples will be collected using the same containers. 
They will, however, be placed in the field with wooden support structures. The 
lids will be removed during a thunderstorm event allowing the containers to fill 
or partially fill with precipitation. If more than one precipitation event is 
required, the containers will be closed until the next precipitation event occurs. 
The closed container will be sealed as well as can reasonably be done. 


The samples were analyzed using standard wet chemistry and atomic absorption 
methods for the following constituents: 
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arsenic sodium 


cadmium iron 

chromium pH 

copper fluoride 

lead sulfate 

molybdenum total dissolved solids 
mercury bicarbonate 

selenium carbonate 

bromide total nitrogen 
calcium (nitrate plus nitrite) 
chloride Silicon dioxide 
magnesium 

potassium 


3.3 RESULTS AND DISCUSSIONS 


A snow precipitation sample was collected on March 3, 1977 for chemical 
analysis. Results of the analysis are summarized in Table 4 and presented 
in Appendix C. 


Constituent concentrations were often below detectable limits. Small amounts 
of calcium, chloride, nitrate and nitrite, silica, and sulfate were detected. 


These constituents can originate from background atmospheric make-up or from 
air-borne particulate matter. The "Final Environmental Baseline Report for 
Tract C-a and Vicinity" Book I, page 160. 


"Trace element analysis of high volume filters show that 

collected particulates consist primarily of silicon, aluminum, 

magnesium, copper, iron, and calcium, All these materials 

are currently found in natural ground surface material. 

Particles in these small size ranges are most easily dis- 

lodged by the wind friction along the ground surface." 
Other constituents, such as sulfate, nitrate and nitrite, and lead are carried 
from populated areas by regional wind currents and are readily absorbed by 


precipitation. 


The snow sample chemical analysis is not atypical for a relatively isolated 
area. No unusual concentrations were found for those constituents analyzed. 
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TABLE 4 


SNOW QUALITY ANALYSIS 
CORRAL GULCH EAST OF TRACT C-a 


Parameter Value 
Arsenic (ug/1) 1.00 
Bicarbonate (mg/1) 

Cadmium (ug/1) 

Calcium (mg/1) 

Chloride (mg/1) 

Chromium (ug/1) 

Conductivity, Spec. (umhos/cm) 

Copper (ug/1) 

Fluoride (mg/1) 

Lead (ug/1) 

Magnesium (mg/1) 

Mercury 

Nitrite plus Nitrate (N) (mg/1) 
Potassium (mg/1) 

Selenium (ug/1) 

Silica (mg/1) 

Sodium (mg/1) 

Sulfate (mg/1) 


=I 2S] 2S eo of @o@ 2 PW © 2] eg) fo oS © ES & 
i=) 
j=) 
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Arid conditions during the interim period prevented collection of the rain 
sample. The results of this study will be submitted when they become 
available. 
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SECTION II 
TERRESTRIAL STUDIES 











SECTION II - TERRESTRIAL STUDIES 


The two-year terrestrial baseline program provided extensive data on the soils, 
vegetation, and fauna occurrina on and near Tract C-a. During the interim pro- 
gram initiated in November of of 1976, selected terrestrial biota were moni- 
tored to provide continuity with the information obtained during baseline 
studies. Browse condition, range production, mule deer, small mammals, avi- 
fauna, and threatened and endangered faunal species were included in the in- 
terim studies because these studies would provide data concerning important 
biota occurring in the Tract C-a area. 


The interim terrestrial programs included studies of upland sagebrush, pinyon- 
juniper, and mixed brush habitats primarily on Tract C-a. To facilitate data com- 
parison, the faunal sampling sites, except for the endangered species studies, were 
located in the general vicinity of several of the range and browse sampling 

sites. A description of these intensive sampling locations (Figure 11) 

foilows. Additional range and browse sampling sites were scattered throughout 

the tract vicinity (Figure 11 ). 


(a) Mixed Brush - The mixed brush sampling site was located immediately 
west of the tract near meteorological Site 1 at an elevation of approximately 
7,200 feet (Figure 11). Sampling was concentrated on the north- and east- 
facing slopes where shrub cover was approximately 50 - 60 percent (RBOSP 1976). 
The dominant shrub was Utah serviceberry (Amelanchier utahensis) which formed 
large clumps. These clumps of Utah serviceberry were surrounded by scattered 
herbaceous species (Stipa comata, Poa sandbergii, and Eriogonum umbellatum) 
that contributed approximately 5 - 10 percent cover. Other shrubs in this 
vegetation type included sagebursh (Artemisia tridentata) and snowberry 


(Symphoricarpos oreophilus). 


(b) Pinyon-Juniper - The pinyon-juniper sampling site was located north- 
west of drill hole G-S 10 at an approximate 6,950 foot elevation. This sam- 
pling site was in mature pinyon-juniper on a north-facing slope dominated by 
pinyon pine (Pinus edulis) and Utah juniper (Juniperus osteosperma). Tree 
cover was approximately 21 percent (RBOSP 1976). Shrubs, e.g., sagebrush, 
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bitterbrush (Purshia tridentata), and mountain mahogany (Cercocarpus montanus) 
provide important forage for fauna in the pinyon-juniper type. These shrubs 
contributed about 11 percent cover. Total cover of the herbaceous layer varied 
from 4 - 26 percent depending on the season; the highest herbaceous cover oc- 
curred in spring. 


(c) Upland Sagebrush - The intensive upland sagebrush site was on a ridge- 
top southwest of drill hole G-S 13 at about 7,200 feet. The site was ona 
northwest-facing slope where sagebrush was the dominant plant species. Sage- 
brush and the less frequent Utah serviceberry and snowberry contributed 30 
percent cover (RBOSP 1976). The herbaceous stratum (about 26% cover) was 
dominated by lupine (Lupinus caudatus), Sandberg bluegrass (Poa sandbergii), 
and western wheatgrass (Agropyron smithii). 


CHAPTER 1 - RANGE PRODUCTION AND UTILIZATION 


1.1 OBJECTIVES 


Range production and utilization studies were conducted to measure forage 
production and utilization during the interim period for comparison with 
estimates obtained during the baseline studies. 


1.2 METHODS 
Range sampling was conducted August 13 - 16. Due to the drought conditions 
during 1977, not all the herbaceous species could be identified. Grass 


species were treated as a group; forb species were identified to the lowest 
taxa possible. 


A complete description of the methodology for the range studies was presented 
in the first RBOSP Semi-Annual Report (1977). 
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1.3 RESULTS AND DISCUSSION 


The range production and utilization data obtained during August (Appendix 
D ) are summarized in Table 5. The data indicate low production values in 
the vicinity of Tract C-a. 


(a) Mixed Brush - Mixed brush had the highest production (lbs/acre dry 
weight) of the three vegetation types measured (Table 5 ). Production was 
approximately equally distributed between forbs and grasses. Slenderleaf 
collomia (Collomia linearis), phlox {Phlox sp), and goldenweed (Haplopappus 
nuttallii) were the forbs contributing the greatest biomass. Estimates indi- 
cate that forbs were more heavily utilized than grasses in the mixed brush 
type (65% versus 47%, respectively) and that the overall utilization was 56 
percent. Mixed brush was the most heavily utilized of the three vegetation 
types sampled. 


(b) Pinyon-Juniper - Pinyon-juniper had the lowest production of the 
three vegetation types during 1977. This would be expected since pinyon- 
juniper had the least herbaceous cover of the three vegetation types sampled 
during the baseline studies (RBOSP 1977). Grasses contributed the greatest 
portion (85%) of the production (42 1bs/acre) in this type (Table 5). The 
most common forb was Hood's phlox (Phlox hoodii). It is doubtful whether 
Hood's phlox provides any useable forage because it is prickly, but all 
the present year's growth (1977) existing in August was estimated. Therefore 
pinyon-juniper production estimates may be higher than what was actually 
available for forage. 


Utilization estimates indicate that grasses were the preferred forage in the 
pinyon-juniper, although overall utilization was less than that measured in 
the mixed brush. 


-(c) Upland Sagebrush - The production in upland sagebrush was 


only slightly greater than pinyon-juniper production. Grasses contributed 
approximately 80 percent of the total production (62 lbs/acre) (Table 5 ). 
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TABLE 5 


RANGE PRODUCTION (1bs/acre) AND UTILIZATION (%) ESTIMATES 
OBTAINED IN AUGUST 1977 ON AND NEAR RBOSP TRACT C-a. 








Upland 
Mixed Brush Pinyon-Juniper Sagebrush 
Prod. Util. Prod, Util. Prod. Util. 

Antennaria sp aL wal 

Astragalus sp ts) <i 

Chaenactis sp wie 

Chenopodium sp <3 9 

Collomia linearis 13.4 <, 1 

Cryptantha sericea al 4 “3 

Eriogonum sp 3.5 oa 

E. lonahophyl lum 12 

E. umbellatum 3%3 4 

Erysimum asperum sl 

Haplopappus nuttallii 7.6 lez a4 

Hedysarum boreale 1.8 

Hymenoxys acaulis 6.8 <eolt 

Ipomopsis aggregata 5 <a nal 

Linum lewis11 =9 

Lithospermum ruderale .6 

Penstemon sp «3 1 «3 

Phlox sp 921 52 a, 

P. hoodii 2.9 5.8 

Physaria floribunda a6) <sl ae | 

Senecio multilobatus A 2 a a 

Sisymbrium linifolium we 

Sphaeralcea coccinea oY | al 253 

Taraxacum officinale <1 

Unknown Legume 7.6 2 él 

Other Forbs S35 8 1.5 

Total Forbs 61.2 65 6.1 31 12.9 23 
(22.6)* (5.9) (11.8) 

Total Grass 71.6 47 35.6 50 49.1 58 
(43.9) (1728) 35.3 

TOTAL 132.8 56 41.7 41 62.0 41 


* Numbers in parentheses are standard deviation(s). 
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Hoods phlox had the highest biomass (5.8 1bs/acre) of the forbs sampled but 
probably provided little palatable forage. (See pinyon-juniper discussion 

above.) Data indicate that grasses were more heavily utilized (58%) than 

forbs (23%). The overall utilization (41%) was the same as utilization in 
the pinyon-juniper type. 


(d) Comparison Between Baseline and Interim Studies - The data suggest 
much lower production in 1977 than in 1975 (Table 6). The decrease was 
greatest for upland sagebrush (approximately 77%) but the decreases for 
pinyon-juniper (58%) and mixed brush (36%) were substantial. The decreased 
1977 production is probably related to drought conditions in 1977. 


TABLE 6 


COMPARISON OF RANGE PRODUCTION AND UTILIZATION ESTIMATES 
OBTAINED IN 1975 AND 1977 ON AND NEAR TRACT C-a 





SCS Expectations! Production (dry weight Utilization (%) 
lbs/acre lbs/acre) 
figs Saga 1975 Oy 1975 .» 1077em 

Mixed 

Brush 500-1800 207 133 38 56 
Pinyon- 

juniper 400-800 101 42 32 4] 
Upland 


Sagebrush 600-1200 269 62 8 4] 
1USDA (1975) 


The apparent decrease in production was accompanied by increased forage utili- 
zation estimates. The increase in utilization was greatest for sagebrush (8% to 
41%), but pinyon-juniper and mixed brush also showed substantial increased 
utilizations (32% to 41% and 38% to 56%, respectively) (Table 6). Any relation- 
ship between the increased utilization in 1977 and 1977 stocking rates for 
cattle cannot be determined at this time because the necessary stocking rate 


information is not yet available from BLM. 
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The production estimates for 1977 appeared to be atypical and a result of 

the environmental conditions during the 1977 growing season. Although the 

1977 measurements are closer to the baseline production values than to SCS 
expectations (Table 6), conclusions are not possible at this time regarding 

the general range condition and carrying capacity of Tract C-a. Data represen- 
tative of normal or average conditions are necessary before an evaluation of 
the carrying capacity of Tract C-a can be made. 


CHAPTER 2 - BROWSE CONDITION AND UTILIZATION 
2.1 OBJECTIVES 


Browse condition and utilization studies were conducted to determine the con- 
dition of important browse species and the degree to which wildlife is 
currently using these plant species. 


2.2 METHODS 


Browse condition and utilization studies were conducted December 6 - 8, 1976, 
May 5 - 7, 1977, and August 13 - 16, 1977. A detailed description of the 
browse sampling methods was presented in the first RBOSP Semi-Annual Report (1977). 


2.3 RESULTS AND DISCUSSIONS 


The results of the December browse sampling were presented in the first RBOSP 
Semi-Annual Report (1977) and will not be repeated here except for compara- 
tive purposes. The data obtained during May (Appendix E)and August (Appendix 

F) of 1977 are summarized in Tables 7 and 8, respectively, by form class, age 
class, hedging class, andavailability. Since the form class, age class, hedging 
class, and availability does not significanly change between seasons, see the 
first RBOSP Semi-Annual Report (1977) for a discussion of these characteristics. 
A comparison of browse utilization between the baseline and interim monitoring 
sampling periods is presented in Table 9. 
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TABLE 9 


COMPARISON OF AVERAGE UTILIZATION(% UTILIZATION) IN THREE VEGETATION 
TYPES BETWEEN THE BASELINE AND {NTERIM SAMPLING PERIODS ON AND 
NEAR TRACT C-a 





April 1976 Dec. 1976 May 1977 Aug. 1977 
Mixed Brush 12 12 17 ih 
Pinyon-Juniper oy, 20 24 5 
Upland Sagebrush 10 6 2 


(a) Mixed Brush - In the mixed brush habitat the most frequently encoun- 
tered shrubs were serviceberry and sagebrush but mountain mahogany and service- 
berry had the greatest percent utilization for each of the two sampling periods. 
(Tables 7 and 8). Based on deer use, it appears that mountain mahogany and 
serviceberry are the preferred browse species in the mixed brush habitat, because 
35 - 40 percent of these two shrubs are severely hedged (Table 7). This 
level of hedging suggests that the mixed brush browse condition is poor (Cole 
1963). The average utilization (7 - 17%) for the four sampling periods (Table 
8 ) indicates that deer use in this habitat type is within the "allowable 
use" for mild winters (less than 25% utilization) (Cole 1963). 


The greatest utilization was recorded in May which suggests that the mixed brush 
was utilized for browse more often during December through April than the summer 
months. Baseline studies indicate that deer migrate through the area during fall 
and spring (RBOSP 1977); deer use during fall migration would be represented 

by December estimates; winter and spring migration use is indicated by May 
estimates. 


The percent utilization estimates from spring of 1976 and 1977 are general ly 
comparable (Table 9) even though the sample sizes differed (baseline = 46; 
interim = 5). 


(b) Pinyon-Juniper - In the pinyon-juniper vegetation type, sagebrush 


was the most common shrub and bitterbrush, mountain mahogany, snowberry, and 
serviceberry (in decreasing order) were less common. Bitterbrush and 
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mountain mahogany were more heavily utilized (68 and 83%, respectively) (Table 

7 ) than the other shrub species sampled in May. There was little difference 

in utilization amoung the seven species when sampled in August (Table 8 ) and 
utilization was generally less than that estimated in May. The average utiliza- 
tion of shrubs sampled in pinyon-juniper is generally higher than the mixed 
brush or sagebrush types (Table 8 ) particularly during non-summer months. 
This may be related to the fact that pinyon-juniper provides shelter for 

large herbivores during inclement weather. 


The most heavily utilized shrub species have 40 - 100 percent of their individuals 
in the severe hedging class (Table 8) which classifies the condition of the 
pinyon-juniper type as poor to very poor (Cole 1963). This conclusion may be mis- 
leading since it is based on a small sample size (1-33 individuals/plant species) 
but the high utilization (60 - 83%) exceeded the 50 percent utilization indi- 
cated as acceptable for average conditions (Cole 1963). Mountain mahogany 

(which the utilization data suggests is the preferred species on tract) ex- 

ceeded even the 75 percent limit suggested for severe conditions. 


Utilization estimated in each spring during the baseline and interim studies 

are comparable (Table 9 ). This was expected since weather conditions during 
these two winters (1975 - 1976 and 1976 - 1977) were generally similar i.e., 

mild conditions. Only qualitative comparisons can be made due to large dif- 

ferences in sample size (baseline = 53; interim = 10). 


(c) Upland Sagebrush - The sagebrush habitat is dominated by sagebrush 
(Tables 7 and 8 ). The minimum utilization estimated during each of the 
three sampling periods indicates that the sagebrush type is a less important 
source of browse for large herbivores on Tract C-a during mild winters than 
the other two vegetation types. The sagebrush type was in good to excellent 
condition (Cole 1963) and considerably below the "allowable use". This 
condition probably results from the presence of plant species which are not 
preferred by large herbivores. 


(d) Distribution of Browse Utilization - The total percent utilization 


(sum of percent utilization of each of the 25 shrubs) for each transect within 
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a vegetation type was ranked (high to low) for each sampling period (Table 10). 
Several transects ranked consistently high or low, regardless of the range in 
percent utilization for the sampling period (e.g., Pinyon-Juniper: Transects 
17, 22 - high; Transect 7 - low. Utilization was high in pinyon-juniper 
habitat on Airplane Ridge (Transect 12) and Wolf Ridge (Transect 17); mixed 
brush on the south exposure (Transect 6); and sagebrush adjacent to pinyon- 
juniper (Transect 21). Feral horses were observed foraging in the vicinity 

of Transect 30 which also had a relatively high percent utilization. A 
consistent pattern between seasons in the rankings of transects may suggest 
Sites preferred or avoided by large herbivores. This type of information 
periodically monitored over several years may provide a basis for determining 
local trends of large herbivore distribution on and near Tract C-a. Twenty- 
three of the interim transects will be monitored during the Modular Development 
Phase (MDP). This may provide a basis for later comparisons of large herbivore 
distributions on tract a MDP activities progress. 


Further discussion regarding the relationship of browse utilization and large 
herbivores, particularly mule deer, is presented in the following chapter. 


CHAPTER 3 - MULE DEER 
3.1 OBJECTIVES 


The objective of the mule deer program during the RBOSP monitoring period was 
to collect information which would provide a comparison with the baseline 
studies. 


3.2 METHODS 


The spring 1977 deer pellet group count was conducted on May 9 to 11. New 
groups were marked by placing a white marble chip in the center of each 
group. The fall deer pellet group count was conducted August 30, 1977. 

New groups were painted yellow and yellow painted stones were placed in each 
aroup. 
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TABLE 10 


RANK OF EACH BROWSE UTILIZATION TRANSECT BASED ON TOTAL UTILIZATION WITHIN 
EACH VEGETATION TYPE FOR EACH SAMPLING PERIOD ON AND NEAR TRACT C-a. 





December 1976 May 1977. ee eee Auguste sia ee 
Transect No. (% Util.) Transect No. (% Util.) Transect No. (% Util.) 
4ixed Brush 6 (660) 6 (785) 4 (250) 
3, (217) 1437, 6 (230) 
1 (136) 2 (352) 1 (155) 
2 :(aal75) 3 (270) 3 (105) 
4 (48) 4 (230) 2 (100) 
Pinyon- 17 (1048) 11 (1080) 17 (460) 
Juniper 18 (930) 17 (1060) 12 (320) 
12 (870) 18 (1050) 19 (160) 
11 (699) 12 (950) 18 (85) 
5 (219) 16 (610) Vi 75) 
25 (215) 5 (372) 16 (65) 
23 (207) 19 (315) 5 (50) 
16 (200) 23 (205) 23 (20) 
19 (196) 7 (170) 25 (15) 
7 (121) 25) (115) 7 (10) 
Upland 21 .(835) 2a ed)) SOn( 315) 
Sagebrush 20 (503) 30 (545) 22°( 100) 
29 (475) 29 (240) 26 (75) 
30 (370) 22 (220) 20 (45) 
27 257) 8 (130) 29 (35) 
24 (200) 26 (90) 21 (30) 
26 (195) 20 (90) 9 (30) 
22 (127) 27 (70) 27 (20) 
8 (82) 24 (60) 8 (15) 
28 (47) 15 (60) 24 (10) 
9 (20) 9 (60) 10 (9) 
10 (9) 28 (25) 28 (0) 
15.(2) 13 15) 15 (0) 
13 (0) 10 (9) 13 (0) 
14 (0) 14 (0) 14 (0) 


4 OS ee Se ee ee ee EE RET Oe ae LT ae a a  « ean 
Sum of present utilization for 25 shrubs sampled along a transect. 
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A complete description of the methods used in the mule deer studies was presented 
in the first RBOSP Semi-Annual Report (1977). 


3.3 RESULTS AND DISCUSSION 


During the spring sampling period, three new mule deer pellet qcroups were found 
in upland sagebrush, six in mixed brush, and none were found in pinyon-juniper 
(Appendix G). 


During the fall sampling, two new groups were found in pinyon-juniper and no 
new groups were found in other vegetation types (Appendix H). 


Deer density from interim data is expressed as an estimated number of deer per 
day, per unit area. This number is derived by enumerating the groups accumula- 
ted during the sample period in the sampled (plot) area and extrapolating that 
number to any desired unit of measurement (acre, square mile). This number is 
divided by the number of days in the accumulation period times the average num- 
ber of pellet qroups deposited by a deer in one day to obtain an estimate of the 
number of deer per unit area (Neff 1963). Computations are as follows. 


Upland Sagebrush - Spring 1977 


Three new groups deposited in a total area of 100 m2? or 300 groups/hectare; 
accumulation period from December 3 to May 11 or 159 days; 13.2 groups deposited 
per deer per day (Neff 1968). 


300 groups/hectare 
159 days x 13.2 groups/deer/day = 
. 143 deer/hectare 


14.3. deer/square kilometer 
37 deer/square mile 


Mixed Brush - Spring, 1977 
600 groups/hectare 
157 days x 13.2 groups/deer/day = 


.290 deer/hectare 
29 deer/square kilometer 
75.1  deer/square mile 


Pinyon-Juniper - Fall, 1977 


200 groups/hectare 
111 days x 13.2 groups/deer/day = 


.137 deer/hectare 
13 deer/square kilometer 
35.4  deer/square mile 


In: addition to deer density estimates, evidence of deer use of the Tract C-a 
Study area is also indicated by browse utilization studies (Table 11). Browse 
utilization by mule deer is only an indication that deer were in a particular 
vegetation type and fed upon certain plant species; it does not indicate the 
number of deer in any particular of habitat. The hichest browse utilization was 
measured in the pinyon-juniper vegetation type during the winter; mixed brush 
is probably more important during early spring when deer are migrating toward 
higher elevations west of Tract C-a. Mule deer studies during the two-year 
baseline studies (RBOSP 1977) indicated that Tract C-a provides transitional 
range for mule deer during fall and spring migrations and mild winters. Low 
deer numbers were observed in the summer during baseline studies (RBOSP 1977). 
The browse utilization recorded during August 1977 may be partially attributed 
to feral horses. 


Additional browse information is presented in Chapter 2 of this section. 


TABLE 11 


A COMPARISON OF ESTIMATED MULE DEER DENSITY (number of individuals/square mile) 


AND BROWSE UTILIZATION (%) IN MIXED BRUSH, PINYON-JUNIPER, AND 
AND UPLAND SAGEBRUSH. 


Dec. 1976 May 1977 Aug. 1977 
VET ICS) Util.(%) Deer Density Util.(%) Deer Density 


Mixed Brush 12 Wy 75 i/ 0 
Pinyon-Juniper 20 24 0 5 35 
Upland Sagebrush 10 6 SY) 2 0 


Deer density estimates during the baseline studies (RBOSP 1977) were expressed 
as a pellet group index derived by dividing the accumulated pellet groups per 
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acre by the number of days in the accumulation period. Results from the interim 
monitoring program may be expressed in similar terms. 


Data on mule deer pellet groups were collected in all vegetation types during 
baseline studies. Data collected during the interim monitoring period were 
from individual vegetation types. Interim monitoring data for all vegetation 
types were combined for the following comparison of baseline and interim 
monitoring data. 


Sample Period 


Summer Winter Summer Winter Summer 
1975 1975-76 1976 1976-77 1977 
Deer Pellet 44 Biy2 43 ein 24 


Group Index 


The winter deer pellet group index for 1976 - 1977 was higher than that for 
1975 - 1976; this may be related to the mild 1976 - 1977 winter. Precipita- 
tion recorded at Site 1 (based on tipping bucket measurements) during winter 
1976 - 1977 (November through March) was 0.21 inch as compared to 1.08 inch 
during the same period in the previous year (RBOSP 1977). Snow depth maximum 
during this period was 2.5 inches in 1976 - 1977 (snow depth only measured 
until January 29, 1977) as compared to 8.0 inches in winter 1975 - 1976 
(RBOSP 1977). The reduced snow depth during the winter 1976 - 1977 may have 
extended the length of deer use of Tract C-a as indicated inthe comparison 

of baseline and interim deer pellet group data. 


Due to the small sample size in both baseline and interim studies, conclusive 
evidence cannot be generated to explain any apparent differences between sea- 
sons, between years, or amona vegetation types. More detailed statistical 
comparisons are not possible. 
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CHAPTER 4 - SMALL MAMMALS 


4.1 OBJECTIVES 


The objectives of this program were to detect changes from established baseline 


community composition and relative abundance of Tract C-a smal] mammal popula- 
tions. 


4.2 METHODS 


Smal] mammal live trapping was conducted during May 7 - 11, 1977. A detailed 
description of the small mammal trapping methods was presented in the first’ RBOSP 
Semi-Annual Report (1977). 


4.3 RESULTS AND DISCUSSION 


The smal] mammal data obtained during May (Appendix I) are summarized in 

Table 12 . Data were summarized for nocturnal activity, diurnal activity, 

and the entire 24-hour trapping periods. Relative abundance estimates were 

based on the total number of captures per 100 station (i.e., three traps per 

trap station)~periods (i.e., night, day and 24-hour). Trapping success was 

such that multiple captures at the same station occured on only on three occasions 
in the pinyon-juniper area and one occasion in the upland sagebrush vegetation 
type. Two individuals were captured at the same station at the same time at these 
stations. For this reason the use of station periods only slightly inflates 

the relative abundance estimates. The values in the 24-hour data summaries 

may also be slightly inflated because some individuals had the potential to be 
captured twice in one 24-hour period; this occurred four times in the pinyon- 
juniper area and one time in the upland sagebrush area. 


Direct comparisons of smal] mammal trapping results cannot be made between 
baseline and interim monitoring studies because: 


e Areas sampled in May 1977 were not the same as areas sampled in May 1975 - 
1976. The same habitat types were sampled, but there were probably dif- 
ferences in the vegetative structure of the two areas which could account 


for some of the differences in trapping results. 
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@ Trapping methods were different in baseline and interim monitoring 
surveys. Direct comparisons of grid trapping, which was used during 
baseline studies, and line trapping, which was used during interim 
monitoring studies, would not be meaningful. 


General comparisons will be made between baseline and interim studies regarding 
Species composition, relative abundance, and species dominance of small mam- 
mals in each vegetation type sampled. 


Small mammals captured in the spring of 1977 included deer mouse, least chip- 
munk, Colorado chipmunk, golden mantled ground squirrel, and sagebrush vole 
(Table 12 ). Also, cottontail (Sylvilagus spp) and white-tailed pratrie dog 
(Cynomys leucurus) were observed and sign of the bushy-tailed woodrat (Neotoma 
cinerea) was found.on Tract C-a. 


(a) Mixed Brush - Least chipmunks were the most abundant smal] mammal 
captured in the mixed brush vegetation type during baseline studies (RBOSP 
1977) and during interim monitoring studies (Table 13 ). Deer mice were the 
second most abundant mammal in this habitat type in the three sampling periods. 
One sagebrush vole was also captured. Least chipmunks were captured more often 
than deer mice by a ratio of approximately 3:1 in 1975, 9:4 in 1976, and 7:1 
in 1977. The dominance of least chipmunks over deer mice has thus been 
apparent during the three survey periods. The greater number of least chip- 
munks as compared to deer mice captured in 1977 may be caused by the differences 
in trapping methods. However, both species appeared to be less abundant in 
1977 than 1975 or 1976. 


(b) Pinyon-Juniper - Deer mice were the most abundant small mammal cap- 
tured in the pinyon-juniper vegetation type during baseline studies (RBOSP 
1977) (Table 14 ). Least chipmunks were second in abundance. Deer mice were 
captured more often than least chipmunks by a ratio of 3:2 in 1975 and 6:1 
in 1976. Deer mice appeared to have increased from 1975 to 1976. Deer mice and 
least chipmunks constituted about 81 percent of the total captures in 1975-1976 
sampling period. Colorado chipmunks were the most abundant smal] mammal cap- 
tured during interim monitoring studies (Table 14 ). Least chipmunks were the 
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second most abundant mammal captures. Chipmunks constituted 90 percent of the 
total captures in this habitat. Eight individual least chipmunks and eight indi- 
vidual Colorado chipmunks were recorded. Because of difficulties in identifying 
the two species in the field, the actual ratios may not be one to one. For both 
chipmunk species ‘more males were captured than females (i.e., five males: three 
females for Colorado chipmunk and six males: two females for least chipmunks). 
Very few deer mice were caught in 1977. One golden mantled ground squirrel 

was also captured. The apparent increase in chipmunk populations since the 

1975 and 1976 studies may be attributed to the different trapping methods used. 
Higher trapping success may result for these species when trap lines are used 
rather than grids because of the relatively large home ranges of these species. 
Deer mice appeared to be, and probably were, less abundant in 1977 than in 

1975 and 1976. The lower trap success of this species in 1977 may be due to 
habitat variability between baseline and interim monitoring plots or natural 
yearly fluctuations, but trap success is not believed to have changed signifi- 
cantly as a result of differences in trapping methods only. 


(c) Upland Sagebrush - Deer mice and least chipmunks were the dominant 
species captured in the upland sagebrush vegetation type during baseline 
studies (RBOSP 1977) and during interim monitoring studies (Table 15 ). Least 
chipmunks dominated in 1975, but deer mice were most common in 1976. Both 
species were captured in about the same numbers in 1977. Deer mice appeared 
to be the most abundant species over the three-year survey period in this 
vegetation type. 


(d) Comparisons Among Vegetation Types - The mixed brush vegetation 
type had the highest average numbers of captures per 100 trap nights (31.3) 
for the three survey periods. The pinyon-juniper vegetation type and the 
upland sagebrush vegetation type had similar average numbers of captures per 
100 trap nights, 19.5 and 21.0, respectively for the three survey periods. 
During interim monitoring studies, the greatest number of captures were in 
the pinyon-juniper habitat, and mixed brush and upland sagebrush habitats had 
fewer but approximately equal numbers of captures per 100 trap nights. 
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Based on general comparisons, it appears that small mammal populations have 
decreased in the mixed brush and upland sagebrush habitats and increased in the 
pinyon-juniper habitat since baseline studies in 1975 and 1976. 


CHAPTER 5 - AVIFAUNA STUDIES 
9.1 OBJECTIVES 


Breeding bird studies were conducted during the interim monitoring period 
(June, 1977) to determine species composition and breeding bird population 
levels in the selected habitats and to describe the territories and reproductive 


status of each species. Results of these studies were compared to baseline in- 
formation. 


5.2 METHODS 


The breeding bird studies were conducted June 1 - 10, 1977. The “International 
Breeding Bird Plot Census" technique (Int. Breeding Bird Comm. 1970) was used 
to evaluate breeding bird populations. The preferred study plot shape (300 m 
x 400 m) could not be used in the pinyon-juniper and upland sagebrush vegeta- 
tion types and was modified so that all one-hectare units would be in a homo- 
genous vegetation type. This modification was necessary because few homogenous 
vegetation types on Tract C-a are large enough to contain a 300 m x 400 m 
rectangular plot. 


Each study plot was censused on consecutive days, when possible. Three replicates 
of each one-hectare unit were completed in a prescribed manner. (Sample data 


sheets are presented in Appendix J.) Census runs were completed within 3-1/2 
hours of sunrise. 


A detailed description of the sampling methods was presented in the first RBOSP 
Semi-Annual Report (1977). 


5.3 RESULTS AND DISCUSSION 


Individual observations from each census run were plotted on a composite map 
(Appendix K). Locations of breeding birds were summarized for each vegeta- 
tion type (Figures 12 - 14 ). 


Detailed comparisons of breeding bird results cannot be made between baseline 
and interim monitoring studies because of the use of different censusing 
techniques (Emlen method and International Breeding Bird Plot Census tech- 
nique, respectively) and because the studies were not conducted on the same 
plots. Differences in vegetation, slope, and aspect could account for 
Species variability between sampling periods. Certain considerations must 

be taken into account when comparing data collected by these methods: 


@ The Emlen method (Emlen 1971) is a strip census conducted over relatively 
long distances and therefore, likely to include more than one vegetation 
type. 

@ The Emlen method is used to census all birds observed (except raptors), 
whereas the International Breeding Bird Plot Census technique is 
limited to breeding birds. 


General comparisons will be made of baseline and interim studies regarding 
species composition and relative abundance of breading birds. 


(a) Mixed Brush - Seventeen species of birds were observed in the mixed 
brush study area (Table16). Eleven species were recorded during the cen- 
sus and six species were observed after census was completed. Green- 
tailed towhee, Brewer's sparrow and blue-gray gnatcatcher were recorded as 
breeding species. Four blue-listed species (marsh hawk, American kestrel, 
mountain bluebird, and vesper sparrow) (Arbib 1977) foraged or flew over the 


study area but were not expected to breed there. 
Green-tailed towhees were the dominant breeding species (Table 16 ). Four 


green-tailed towhee nests, each containing four eggs, were found on the study 
area (Figure 12 ). 
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Total estimated breeding pairs/I2ha.=32 or 2.66 pairs /ha. 
-1, C-!, etc. = tha. units 


| Block = |Hectare (ha.) = 100 Meters x 100 Meters 
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FIGURE 14 
LOCATIONS OF BREEDING BIRDS IN THE UPLAND SAGEBRUSH VEGETATION TYPE, 


a-BS = Nest - 3eggs — Sagebrush- 2' high 
b-GTT = Nest - 4eggs — Sagebrush—- ground 
c-VS = Nest - 3eggs — Sagebrush- ground 

d-BS = Nest — 3eggs — Sagebrush - 18" high 
e-BS = Nest — 3e9gs — Sagebrush —18" high 

JUNE 7, 8, 10, 1977, FOR RBOSP TRACT C-a 
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See Figure 11 for locations of plots 


Chipp 
BGG = Blue-gray Gnoatcatchers 


BS = Brewer's Sparrow 
GTT = Green- tailed Towhee 
VS = Vesper Sparrow 
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Brewer's sparrows and blue-gray gnatcatchers probably also bred on the study 
area (Table 16; Figure 12). An estimated 38 pairs of birds bred on the 
mixed brush study area in 1977. 


Density comparisons of baseline and 1977 studies are given in Table 17. 

Three breeding species were recorded in 1975, seven breeding species in 1976, 
and three breeding species in 1977. Blue-gray gnatcatchers and green-tailed 

towhees were recorded during each survey period. Two species, broad-tailed 

hummingbird and Brewer's sparrow, were recorded as breeding species during at 
least two survey periods. 


Green-tailed towhees had the highest density in 1976 and 1977 (Table 17 ). 
Green-tailed towhees seem to prefer areas with fairly dense, low ground 
cover (for nesting) and tall shrubs which are used for singing perches. The 
study area provides excellent breeding habitat for green-tailed towhees, as 
shown by the extremely high density estimates; in these habitats, it is 
usually the most common breeding species. 


Brewer's sparrows had the second highest density in 1977 (Table 17). No 
other bird is more characteristic of the arid sagebrush country of the Great 
Basin and Pacific Slopes where Brewer's sparrow is often abundant both as a 
migrant and resident (Bent 1968). This sparrow is considered "common" in its 
preferred habitat. 


The vesper sparrow was not reported in 1975 or 1977 but is listed as a common 
migrant and summer resident throughout Colorado on the plains and in the 
foothills between 5,000 and 9,000 feet. Vesper sparrows were commonly observed 
in agriculture and upland sagebrush habitats near 84 Mesa in 1976 (RBOSP 1977) 
but were not abundant in either area in 1975. Vesper sparrows were seen in 
riparian, agriculture, and lowland sagebrush habitats in 1977. Vesper sparrows 
are on the Blue List for 1977 (Arbib 1977). The addition of this species to 
the Blue List was requested by several regions including the Northern Rocky 
Mountain Region. It is unclear whether or not the species is declining in the 


Piceance Creek Basin region or is undergoing normal population variations. 
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About 65 percent of all individuals observed on the 1977 plot mixed brush were 
One species, and approximately 97 percent were two species. The density esti- 
mates for the mixed brush vegetation type near Tract C-a ranged from 177.9 
individuals per square kilometer to 631.7 individuals per square kilometer 
(Table 16). 


(b) Pinyon-Juniper - Eighteen species of birds were observed in the pinyon- 
juniper study area (Table 18). Seventeen species were observed during census 
runs and one species was observed after census runs were completed. Fourteen 
species probably bred on the study area in 1977. Three blue listed species 
(hairy woodpecker, mountain bluebird, and common nighthawks) (Arbib 1977) 
were recorded as breeding species. 


Black-throated gray warblers were the most abundant breeding species, and chip- 
ping sparrows apparently had the second highest breeding density on the study 
area (Table 18). The gray vireo, gray flycatcher, white-breasted nuthatch and 
house finch were also recorded as being very abundant (classification defined 

by Graul 1976) on the study area, but were less abundant than the black-throated 
gray warbler and chipping sparrow (Table 18). The latter two species consti- 
tuted approximately 45 percent of the total breeding population on the pinyon- 
juniper study area. 


One mountain bluebird nest was found in a Utah juniper; another was found approx- 
imately five feet high in a natural cavity behind a dead limb. Adult birds 

were feeding one fledged young. A pair of blue-gray gnatcatchers was building 

a nest on a horizontal limb of a dead, uprooted pinyon pine; the nest was near- 
ly completed by June 10. 


An estimated 44 pairs of birds bred on the pinyon-juniper study area in 1977. 
Density comparisons between baseline and 1977 studies are presented in (Table 
19). Thirteen breeding species were recorded in 1975, 20 breeding species 

in 1976, and 14 breeding species in 1977. Black-throated gray warbler, gray 
flycatcher, broadtailed hummingbird, mountain bluebird, and mountain chickadee 
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TABLE 19 


DENSITY COMPARISONS OF BREEDING SPECIES OBSERVED IN THE 
PINYON-JUNIPER VEGETATION TYPE DURING SURVEYS IN 
19755 1976 5 AND U977, 


B/S/T cota 6 /O/TE vee ee 6/ Seen Gi iain 
Species Dens. /ha Dens. /ha Dens. /ha 
Chipping Sparrow Gers ts 16 
Black-throated Gray Warbler 745} LoS 2.34 
Gray Flycatcher aoe - 46 - 50 
Broad-tailed Hummingbird ood ~20 16 
Mountain Bluebird a sjal 20 16 
Mountain Chickadee -20 «61 34 
House Finch ts 1.84 -50 
Blue-gray Gnatcatcher * 1.23 -16 
Plain Titmouse Le 82 6 
White-breasted Nuthatch ‘ -20 - 66 
Common Nighthawk od 205 -16 
Gray-headed Junco 41 7)h3h7/ * 
Solitary Vireo - 20 41 = 
Common Flicker 5 BS) 05 * 
Green-tailed Towhee oa -14 * 
Brown-headed Cowbird -10 kL 
Grasshopper Sparrow 720 x = 
Brewer's Sparrow 10 a = 
Mourning Dove hd 51 ue 
American Robin = 41 “ 
Virginia's Warbler = wo = 
Western Wood Pewee 3 -10 x 
Scrub Jay 05 * 
Gray Vireo bs - -50 
Hairv Woodpecker * . 34 
House Wren ® Es -16 
Vesper Sparrow 4 -31 , ae 
9.94/ha 2a /na 7.30/ha 


993.6/km2 1209.5/km2 729.7/km2 


a. This is a complete list of birds observed during 1975 and 1976 surveys. It is 
not a complete list of birds observed during 1977 surveys. Only those species 
believed to breed in the study area are listed. 


b. Densities from Fmlen Strip Census method and are taken from transect 10, 
Terrestrial Annual Report (1977). 


c. Densities from "International Breeding Plot Census" technique. 
Individuals per hectare. 

e. Average given for all three years. 

id Species not observed during this survey period. 
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were recorded as breeding species during all three survey periods. House finch, 
blue-gray gnatcatcher, plain titmouse, white-breasted nuthatch, and common 
nighthawk were recorded in 1976 and 1977. Ten species recorded in 1976 were 
also recorded in 1977. 


Black-throated gray warblers had the highest density in 1977 (2.34 individuals/ 
hectare). Balda (1969) found this species to average 1.18 individuals per 
hectare in an oak-juniper woodland in Arizona. Chipping sparrows were the 
second most abundant bird observed in 1977. They were very abundant during 
1975 surveys, but were not observed in the pinyon-juniper type in 1976. 

Balda (1969) found this species to average 1.48 individuals per hectare in 

an oak juniper woodland in Arizona. 


Cavity nesting species recorded in 1977 include plain titmouse, mountain blue- 
bird, mountain chickadee, white-breasted nuthatch, hairy woodpecker, and house 
wren. These six species made up approximately 42 percent of the total number 
of species observed in 1977, but their total density was only 1.64 individuals 
per hectare (22% of total density for the study area). Total density of cavity 
nesting species in 1975 was .66 individuals per hectare and in 1976 was 1.88 
individuals per hectare. 


House finch, blue-gray gnatcatcher and gray headed junco were apparently less 
abundant in 1977 than in 1975 or 1976. House finches had the second highest 
density in 1976, but were not observed in 1975. The house finch is considered 
a very common nesting species (Bailey and Niedrach 1965). Blue-gray gnat- 
catchers nest in mid-June in Colorado. Only one pair was observed during the 
early June survey in 1977. The gray-headed junco was recorded as the most 
common breeding species in 1976 but was not observed in 1975 or 1977. Nest 
records for this common junco have been recorded from 6,000 to 11,500 feet 
with the greatest abundance from 8,000 to 11,000 feet. Bent (1963) stated 
that gray-headed juncos do not generally nest in extremely arid areas below 
8,000 feet and prefer to nest in pine, spruce and aspen habitats. It is likely 
that the juncos recorded in 1976 were late migrants rather than breeders. 
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Mourning doves were not abundant in 1976 surveys and were not recorded as 
breeding species during 1975 and 1977 surveys. They are, however, a very 
common nesting bird throughout Colorado from the Plains well into the Transi- 
tion Zone, usually below 7,000 feet (Bailey and Niedrach 1965). Mourning 
doves were observed in small flocks in ecotones and bottomland sagebrush 

on Tract C-a in 1977. 


The pinyon-juniper habitats on Tract C-a had a greater breeding bird diver- 
sity (14) than mixed brush or upland sagebrush habitats (3 and 5 respectively). 
Carothers and Johnson (1975) found an average of 8.5 breeding species per plot 
in four, 10 acre pinyon-juniper plots. Total number of species, including 
summer visitors, for these plots averaged 12.2 in summer. 


In 1975 one species made up 62 percent of the total breeding population and two 
species formed 74 percent of the total breeding population; total density was 
993.6 individuals per square kilometer. In 1976, one species constituted 24 
percent of the total breeding populations and two species made up 39 percent 

of the total breeding population; total density was 1,209.5 individuals per 
square kilometer. In 1977, one species represented 32 percent of the total 
breeding population and two species formed 49 percent of the total breeding 
population; total density was 729.7 individuals per square kilometer. 


(c) Upland Sagebrush - Seventeen species of birds were observed in the 
upland sagebrush study area (Table 20, Figure 14). Nine species were ob- 
served during census runs and eight species were observed after completion 
of census runs (during nest checks). Brewer's sparrow, green-tailed towhee, 
chipping sparrow, and blue-gray gnatcatcher probably bred on the study area in 
1977. Three blue listed species (mountain bluebird, vesper sparrow, and 
American kestrel) (Arbib 1977) were observed on the study area. Of these, 
only the vesper sparrow bred there. 


The Brewer's sparrow and the green-tailed towhee were the dominant species in 


the upland sagebrush study area (Table 20, Figure 14). Three Brewer's 
sparrow nests and two green-tailed towhee nests were found (Figure 14). 
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Chipping sparrows, vesper sparrows, and blue-gray gnatcatchers probably bred 
on the study area (Table 20, Figure 14). One vesper sparrow nest was found 
(Figure 14). An estimated 32 pairs of birds bred on the study area in 1977. 


Three breeding species were recorded during 1975 surveys, three in 1976 and 
five in 1977 (Table 21). Brewer's sparrow, green-tailed towhee, and vesper 
Sparrow were recorded as breeding species during each survey period. Chipping 
sparrows and blue-gray gnatcatchers were also recorded as breeding species 

in 1977, but are not a significant part of the total breeding population in 
the upland sagebrush habitat. 


Brewer's sparrows had the highest reported density during all three survey 
periods. The upland sagebrush plot censused in 1977 is dominated by sagebrush 
two to three feet tall which is ideal Brewer's sparrow nesting habitat in this 
part of Colorado. 


Green-tailed towhees had the second highest density during all survey periods. 
Although some Utah serviceberry is found on the upland sagebrush plot, the density 
of mixed brush species is not sufficient to support as many green-tailed tow- 

hees as were found in the mixed brush plot censused in 1977. 


The vesper sparrow population has apparently declined in each survey period; 
this species is on the 1977 Blue List (Arbib 1977) and may be declining in 
the Tract C-a region. 


In 1975, Brewer's sparrows constituted 56 percent of the total breeding popula- 
tion. In 1976 this sparrow made up 62 percent of the total population; in 

1977 it was 56 percent of the total breeding population. Two species, Brewer's 
sparrow and green-tailed towhee, made up 78 percent of the total breeding 
population in 1975, 84 percent in 1976, and 97 percent in 1977. These figures 
are similar to those of Wiens (1969). Total density ranged from 382.9 to 
531.8 individuals per square kilometer. These figures are higher than those 
suggested by Wiens (1969) and indicate that upland sagebrush habitats on 

Tract C-a support above average avifauna populations. 
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CHAPTER 6 - THREATENED AND ENDANGERED SPECIES 
6.1 OBJECTIVES 


The interim monitoring program was designed to provide additional information 
on the use of Tract C-a, 84 Mesa and adjacent areas by threatened or endangered 
species, particularly the greater sandhill crane, and to establish their 
current status in the area. 


6.2 METHODS 


Methods were similar to those used by BLM during the spring of 1976 (Getman 
1976). Based on migration dates, the reconnaissance route was surveyed 15 
times during the period of April 4 through May 17, 1977 (once a week from 

April 4 - 22 and May 9 - 17; and five times a week from April 23 - May 8). The 
route included 35 designated sampling points (Figure 15). Areas between points 
were observed while driving to the next observation point. Some points were 
inspected by walking to a nearby vantage point; however, most were scanned from 
a four-wheel drive vehicle to minimize the possibility of disturbing the birds. 


Additional details regarding the endangered species study were presented in the 
first RBOSP Semi-Annual Report (1977). 


6.3 RESULTS AND DISCUSSION 


No greater sandhill cranes or whooping cranes were observed during the spring 
Of e97 77. 


In the past, up to 30 greater sandhill cranes were observed displaying and 
foraging on 84 Mesa and areas northeast of Tract C-a on April 17 - 30, 1975. 
In the fall of 1975, five and six greater sandhill cranes were observed on 
October 25 and 26 on the southeast corner of 84 Mesa. The last observations 
of cranes were made in spring of 1976. Two greater sandhill cranes were 
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sighted on April 27 - 28, 1976 at the Stake Springs Draw impoundment and a 
flock of four greater sandhill cranes and one whooping crane were recorded 
foraging on May 3, 1976 in agricultural habitat along Yellow Creek, just east 
of 84 Ranch. 


The lack of crane observations during the spring of 1977 is apparently related 
to the lack of breeding habitat near Tract C-a (Getman 1976) and because most 
observations in the past were opportunistic and of small groups of cranes. 
Thus, additional crane observations were not expected. 


Important bird species which were observed during the survey included the 
sage grouse and golden eagle. Three male and two female sage grouse were 
observed in late April on 84 Mesa. A female golden eagle had a nest and one 
eaglet along Ryan Gulch Road about two miles west of Piceance Creek. 
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SECTION III - HYDROLOGICAL STUDIES 


Extensive hydrology data were collected from Tract C-a during the baseline 
monitoring program. The hydrology program included studies of precipita- 
tion, surface water, and groundwater. The United States Geological Survey 
(USGS) operated 11 gaging stations in the vicinity of Tract C-a. These 
stations continuously and automatically monitored stream temperature, con- 
ductivity, flow and sediment load during the spring, summer, and fall. Dur- 
ing the winter, three stations were operated. The USGS also conducted ex- 
tensive monthly water sampling and analysis programs at each of these sta- 
tions during periods of stream flow. 


Precipitation data were collected at six stations in the vicinity of Tract 
C-a. Three of these stations were associated with surface gaging stations 
and supplied cumulative precipitation data. The other three stations moni- 
tored storm or short-term precipitation events as well as cumulative precipi- 
tation. These six stations were used to monitor precipitation during the 
interim period. 


Fifteen alluvial aquifer monitoring holes were completed in the vicinity of 
Tract C-a during baseline studies. Seven failed to produce water during 
drilling and did not contain water during the baseline program. Eight holes 
had continuously measurable water levels from the time drilling began to the 
end of the baseline period. Water level, pH, temperature, and conductivity 
were determined in the field monthly at each of these eight stations. Exten- 
sive water quality analyses were also performed on water samples taken from 
these holes on a monthly basis. In order to provide continuity through the 
interim period, a single alluvial monitor hole was selected and monitored 

on a quarterly basis. This hole was G-S S-11. 


During various pre-lease exploration programs, two deep groundwater aquifers 

were identified and some of their relative characteristics identified. RBOSP 
gathered additional data from their drilling, monitoring, and pumping test 
programs. The results of all of these programs have shown that the upper 

aquifer is located near the hase of the Parachute Creek member of the Green River 


hie 


Formation. Water quality of the upper aquifer was generally found to be better 
than that of the lower aquifers. Water level was continuously monitored in a 
number of wells in each aquifer. The continuous monitoring of G-S 4-5 in both 
both the upper and lower aquifers was continued through the interim period 

to provide continuity with the baseline data. 


Wright Water Engineers (WWE) has been the hydrologic consultant for RBOSP and 
as such has collected the groundwater data and has reported all hydrologic 
data. Data have been presented in Quarterly Reports 1 through 11, DDP of March 
1976, The first RBOSP Final Environmental Baseline Report (1977), and the first 
RBOSP Semi-Annual Report (1977). 


CHAPTER 1 - SURFACE WATER 


Lol ‘OBJECTIVES 


The objectives of these studies were to provide basic information on stream 
conditions during the interim period and to compare interim data with estab- 
lished baseline data. 


1.2 METHODS 


The Tract C-a surface water monitoring program during the interim period 
consisted of two major components: (1) the continuation of the continuous 

and automatic monitoring of the surface water; (2) the semi-annual monitoring 
of a limited number of physical and chemical constituents of these waters. 
The methods used during the interim studies were described in the first RBOSP 
Semi-Annual Report (1977). During the interim period, only two stations were 
monitored (see Figure 16 for locations). These are the USGS gaging station 
located on Corral Gulch East of Tract C-a, and the gaging station located at 
the mouth of Yellow Creek near the confluence with the White River. In 
addition, a sample was collected during the interim period from the White 
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FIGURE 16 


SURFACE WATER GAGING, ALLUVIAL 
HOLE LOCATION 
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SURFACE WATER GAGING STATION 
STORAGE TYPE RAIN GAGE 
RECORDING TYPE RAIN GAGE 


ALLUVIAL AQUIFER TEST WELLS 





River, approximately 30 m downstream from the confluence of the White 
River and Yellow Creek in a side channel. However, at this time, the data 
have not been received from the USGS. In addition, samples were to be col- 


lected from any unusual flow events occurring at any of the seven gaging stations 
used to collect the baseline data. It should be noted that such a flow event 


did occur on July 23, 1977, however, the USGS was not on the tract. to col- 
lect samples. 


1.3 DISCUSSION AND RESULTS 


Surface water quality data were collected from Corral Gulch Gaging Station East 
of Tract C-a, from the Yellow Creek Gaging Station at the confluence with the 
White River, and from the White River (.30 m downstream from the confluence 

with Yellow Creek in a side channel) (Appendix L). More than the required mini- 
mum of one sample semi-annually was collected during the interim period at the 
Corral Gulch Station. As shown on Table 22, samples were collected October 12, 
1976, and April 18, 1977, while at the Yellow Creek Gaging Station samples were 
collected on October 7, 1976, November 5, 1976, and April 12, 1977. The results 
of these analyses are presented on Table 23. At the time of this report, data 
have not been received for samples taken from White River. 


For comparison purposes, Tables 24 and 25 which are the Baseline Surface Water 
Quality Summary of the Corral Gulch East of Tract C-a and Yellow Creek near 
White River, respectively, from the Final Environmental Report are included. 

A comparison of the water qualities during the baseline and interim periods 

for Corral Gulch East of Tract C-a indicates that all of the constituents moni- 
tored during the interim period were within the maximum-minimum limits estab- 
lished during the baseline period. Only a few of the constituents varied sub- 
stantially from the geometric mean. The constituents which did show some vari- 
ation included chloride, copper, nitrate plus nitrite, dissolved organic carbon, 
and selenium. The only parameters at the Yellow Creek Gaging Station which were 
not extremely close to the geometric mean established during the baseline per- 
iod were arsenic, cadmium, carbonate, copper, lead, nitrate plus nitrite, 
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Parameter 
Number 


1000 
446 
1020 
1025 
SS 
445 
940 
1030 
95 
1040 
300 
950 
1049 
925 
71890 
631 
68] 
660 
935 
1145 
955 
930 
540 
945 
1] 


TABLE 22 


PHYSICAL AND CHEMICAL WATER QUALITY AT SURFACE STATIONS 


CORRAL GULCH EAST OF TRACT C-a 


Parameter 
Arsenic (ug/1) 
Bicarbonate (mg/1) 
Boron (ug/1) 
Cadmium (ug/1) 
Calcium (mg/1) 
Carbonate (mg/1) 
Chloride (mg/1) 
Chromium (ug/1) 
Conductivity, Specific (umhos) 
Copper (ug/1) 
Dissolved Oxygen (mg/1) 
Fluoride (mg/1) 
Lead (ug/1) 
Magnesium (mg/1) 
Mercury (ug/1) 
Nitrate plus Nitrite (N) (mg/1) 
Organic Carbon, Dissolved (mg/1) 
Phosphate (PO,) (mg/1) 
Potassium (mg/1) 
Selenium (ug/1) 
Silica (Si0,) (mg/1) 
Sodium (mg/1) 
Solids, Dissolved (mg/1) 
Sulfate (mg/1) 
Temperature (F) 


Blank value means parameter not analyzed 
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TABLE 23 
PHYSICAL AND CHEMICAL WATER QUALITY AT SURFACE STATIONS 
YELLOW CREEK NEAR WHITE RIVER, COLORADO 


Parameter Oca: 7 Nov. 5 Apres 12 Baseline 
Number Parameter 1976 1976 1977 Mean 
1000 Arsenic (ug/1) 2.00 3.8] 
446 Bicarbonate (mg/1) 1300, 00 1490.00 1730.00 1513.94 
1020 Boron (ug/1) 740.00 690.00 630.00 691.87 
1025 Cadmium (ug/1) 2.00 3.08 
915 Calcium (mg/1) 22-00 21.00 39. 00 31.8] 
445 Carbonate (mg/1) 277-90 251.00 120.00 49.58 
940 Chloride (mg/1) 15C.00 130.00 110.00 125.9] 
1030 Chromium (ug/1) 0,00 Des | 
95 Conductivity, Specific (umhos) 3500.00 4500.00 3720.00 3689.72 
1040 Copper (ug/1) 9:00 “<igaie 
300 Dissolved Oxygen (mg/1) 6.160 9. 30 ou2 9.59 
950 Fluoride (mg/1) 2.70 2.80 1.8 2-26 
1049 Lead (ug/1) 3.00 (7am 
925 Magnesium (mg/1) 110.00 110.00 120.00 108.24 
71890 Mercury (ug/1) 0.00 0.02 
631 Nitrate plus Nitrite (N) (mg/1) 0.06 0.56 0.69 0.41 
681 Organic Carbon, Dissolved (mg/1) 6.50 8.97 
660 Phosphate (PO,) (mg/1) 0.09 OMZ 9.96 
935 Potassium (mg/1) 4.50 3.90 4.2 4.14 
1145 Selenium (ug/1) 1-00. gh 
955 Silica (Si05) (mg/1) 5.80 Secu 13.00 . JQRe 
930 Sodium (mg/1) 800. 00 830.00 800.09 776.28 
540 Solids, Dissolved (mg/1) 2580. 00 2630.00 2650.00 2512.67 
945 Sulfate (mg/1) 570. 00 540.00 590.00 556.14 
11 Temperature (F) 59.90 50.90 46.40 


Blank value means parameter not analyzed. 
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TABLE 24 


BASELINE SURFACE WATER QUALITY SUMMARY 
YELLOW CREEK NEAR WHITE RIVER 


USGS Data NUS Data 
Param? Geo. Geo. No. of Geo. Geo. Na of 
INC a Nien lig He Near Dev A nally. eee Hilig hae Lowes MeanamDeVsmemrAvalliyis 
410 Alkalinity (mg/1) 1670.00 894.00 1443.10 1.12 43 
1106 = Aluminum (ug/1) 150.00 <10.00 75.44 1.51 1 
71846 Ammonia (NH) (mg/1) 0.52 <0.01 0.03 8.54 34 On SOON Oe Oneatig 14 24 
1000 Arsenic (ug/1) 10.00 <0.01 3.81 3.05 36 
1005 Barium (ug/1) 400.00 <50.00 165.13 1.82 35 
1010 Beryllium (ug/1) <20.00 <4.00 SH iol 7 
440 Bicarbonate (mg/1) 1990.00 596.00 1513.94 1.19 43 
1015 Bismuth (ug/1) <70.00 <15.00 <30.58 1.99 7 
310 BOD (mg/1) 5.80 1.00 E932 20 4 
1020 Boron (ug/1) 880.00 230.00 691.87 1.15 43 
71870 Bromide (mg/1) 0.70 0.20 0.35 1.90 3 
1025 Cadmium (ug/1) <170.00 1.00 3.08 4.00 36 
915 Calcium (mg/1) 130.00 7.00 31.81 1.43 45 96.00 12.00 23.73 1.72 24 
445 Carbonate (mg/1) 657.00 <1.00 49.58 8.34 43 
940 Chloride (mg/1) 200.00 93500) 125.591) 15 45 179.00 96.00 137.58 1.23 24 
1030 Chromium (ug/1) 80.00 <1.00 DiS 29 
340 COD (mg/!) 60.00 7.00 20.30 1.85 8 
31616 Coliform, Fecal (Col/100 ml) 1,400.00 0 66.84 102.73 8 
74050 Coliform, Total (Col/100 ml) 620.00 620.00 -- -- l 
80 Color (PCU) 80.00 2.00 11.87% 2.4) 34 357100) e2 550 mene 34 203 24 
95 Conductivity, Spec. (umhos) 5000.00 2410.00 3689.72 1.07 4S 
1040 Copper (ug/1) 10,00) <0) <i Bois 36 
720 Cyanide (mg/1) <0.01 <0.01 <0.01 1.00 26 
300 Dissolved Oxygen (mg/1) 12.60 5.60 9.59 1.27 4y 
950 Fluoride (mg/1) 3.00 1.20 226. tesli7 44 0.46 <0.10 0.21 2.35 4 
1120. Gallium (ug/1) <20.00 <5.00 <10.36 1.66 7 
1125 Germanium(ug/1) <70.00 <20.00 <33.85 1.81 7 
900 Hardness (Ca,Mg) (mg/1) 670.00 420.00 530.16 1.12 45 590.00 422.00 483.08 1.12 24 
1046 Iron (ug/1) 660.00 <8.00 25.64 2.38 43 <20.00 <20.00 <20.00 1.00 4 
625 Kjeldahl Nitrogen (mg/1) 2.60 0.17 0.75 1.56 22 
1049 Lead (ug/1) <50.00 1.00 ei eC 36 
1130 Lithium (ug/1) 180.00 80.00 151.42 1.18 36 
925 Magnesium (mg/1) 140.00 50.00 108.24 1.16 45 130.00 9.60 87.43 1.98 24 
1056 Manganese (ug/1) 250.00 10.00 22 le 4o 
38260 MBAS (mg/1) 2.00 0.30 Oa shee 2 
71890 Mercury (ug/1) 0.90 <0.01 0.02") 3311 34 
1060 Molybdenum (ug/1) 80.00 16.00 38. 33 1.94 8 
1065 Nickel (ug/1) <50.00 <10.00 <24.78 1.93 7 
71851 Nitrate (N03) (mg/1) 12.00 0.04 4.80 2.93 22 2.30 <0.20 0.40 2.54 24 
71856 Nitrite (NO) (mg/1) 0.23 <0.01 0.05 2.36 22 0.01 0.01 0.01 1.00 24 
631 Nitrite Plus Nitrate (N) (mg/1) 2.70 0.01 0.41 5.54 45 
608 Nitrogen, Ammonia (mg/1) 0.40 <0.01] 0.04 4.17 34 
607. Nitrogen, Organic (mg/1) 0.99 0.31 0.57 1.53 10 
1330 Odor (Severity) 3.00 0 0 7.35 43 0 0 0 1.0 24 
550 Oi! & Grease (mg/1) 17.00 <0.10 0.66 5.91 24 
Organic Carbon (mg/1) 
681 Dissolved 43.00 4.30 8.97 1.68 12 230.00 <1.0 29.64 6.42 48 
689 Suspended 2.40 0.02 0.78 2.24 8 
680 Total 29.00 4.70 le20 262) 4 
Pesticides (ug/1) 0 0 0 1.0 6 
400 pH* 10.10 8.00 8.55 0.20 4y 
32730 Phenols (mg/1) 1.00 oO 0.03 132.23 2 
Phosphate (mg/1) 
660 Dissolved (PO,) 5.50 <0.01 0.06 4.20 45 0.05 <0.01 0.01 1.58 24 
671 Ortho (P) 1.80 0.01 0.03 3.06 45 
665 Total (P) 0.79 0.01 0x07) 357 33 (0:23) 0-0 OnO3 maze Oy 24 
935 Potassium (mg/1) 7.40 3.50 4.14 1.17 45 7.40 5.00 6.54 1.07 24 
Radioactivity 
Gross Alpha (pc/1) # 46.24 <16.32 24.53 1.51 6 
9511 Radium 226 (pc/1) 0.12 0.12 1 
80030 Natural Uranium (ug/1) 68.00 <24.00 36.07. 1.51 6 
Gross Beta (pc/1) 
80050 sro? (pc/1) 36.00 <6.20 ‘11.76 1.86 6 
3515 ce!37 (pc/1) 45.00 <7.70 13.97. 1.90 6 
1145 = Selenium (ug/1) 3.00 <1.00 1.90 1.53 34 
955 Silica (Si02) (mg/1) 20.00 0.30 10.34 1.68 45 16.05 0.09 8.66 1.62 24 
1075. Silver (ug/1) <5.00 <2.00 <2.96 1.63 7 
930 Sodium (mg/1) 940.00 500.00 778.28 1.12 45 920.00 640.00 824.39 1.10 24 
931 Sodium Adsorption Ratlo 19.00 9.40 14053 te5 45 
70301 Solids, Dissolved (mg/1) 2870.00 1740.00 2512.67 1.08 43 2780.99 2099.99 249288 1.09 24 
1080 Strontium (ug/1) 3600.00 2700.00 3222.30 1.10 1 
945 Sulfate (mg/1) 750.00 400.00 556.14 1.11 4s 1410.36 404.24 532.64 1.12 24 
746 Sulfide (mg/1) 0.60 <0.01 0.05 4.80 77) 
10 Temperature (°C)* 28.00 0 12.29 11.02 4s 
1100 Tin (ug/1) <50.00 <15.00 <27.77 1.75 7 
1150) Titanium (ug/1) <30.00 <8.00 <15.02. 1.73 7 
70 Turbidity (JTU) 400.00 3.00 48.45 5.76 23 110.00 3.00 22.55 3.16 24 
1085 Vanadium (ug/1) <50.00 <8.00 <20.06 2.12 7 
1090 Zine (ug/1) 140.00 2.00 272 2608 36 
1160 9 Zirconium (ug/1) <100.00 <25.00 <49.99 1.95 7 
Sa 
* Normal mean and standard deviation. # Calculated from Gross Alpha as Natural Uranium. 
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TABLE 25 


BASELINE SURFACE WATER QUALITY SUMMARY 
CORRAL GULCH EAST OF TRACT C-a 


LT 


USGS Data NUS DATA 
Param. Geo. Geo. No.of Geo. Geo. No.of 
No. Item High Low Mean Dev. Analy. High Low Mean Dev. Analy 
410.) Alkalinity (mg/1) 739.00 268.00 403.86 1.08 58 
1106 = Aluminum (ug/1) 100.00 10.00 24.28 2.12 VW 
71846 Ammonia (NH,,) (mg/1) 0.35 0.01 0.03 3.07 30 < 0.10 <0.01 <0.09 1.60 24 
1000 Arsenic (ug/l) 14.00 1.00 Bock) lars) 50 
1005 Barlum (ug/1) < 200.00 <50.00- <74.09 1.81 4s 
1010 = Beryllium (ug/1) <7.00) <12/000)) “3532, 1.67 7 
440 = Bicarbonate (mg/1) 901.00 327.00 492.00 1.08 58 
1015 Bismuth (ug/1) < 25.00 <5.00 < 10.38 1.92 7 
310 BOD (mg/1) 2.60 2.00 2.25 1.14 3 
1020 Boron (ug/1) 670.00 60.00 116.78 1.22 53 
71870 Bromide (mg/1) 0.10 0.10 0.10 1.0 3 
1025 Cadmium (ug/1) < 60.00 1.00 3.39 3.33 48 
915 Calclum (mg/1) 110.00 55.00 85.56 1.07 58 88.00 54.00 78.91 1.13 24 
445 = Carbonate (mg/1) 0 0 0 1.00 49 
940 Chloride (mg/1) 19.00 5.90 9.78 1.18 58 25.00 8.00 Net Warts Fy 
1030 Chromium (ug/1) 50.00 < 1.00 279) Seat 27 
340 COD (mg/1) 94.00 5.00 13.61 2.60 8 
31616 Coliform, Fecal (Col/100 ml) 220.00 0 2.07 89.66 6 
74050 =Collform, Total (Col/100 m1) 580.00 180.00 323.11 2.29 2 
80 Color (PCU) 17.00 0 AG Role 32 25.00 2.50 10452) 2) 4 24 
95 Conductivity, Spec. (umhos) 1725.00 797.00 1231.54 1.07 59 
1040 Copper (ug/!) 13.00 1.00 oi. sisey 46 
720 Cyanide (mg/1) 0.02 < 0.01 Ol ar| 25 
300 Dissolved Oxygen (mg/1) 13.00 4.80 8.32 1.25 53 
950 Fluoride (mg/1) 10.00 0.20 0.49 2.02 58 0.40 0.40 0.40 1.00 4 
1120. Gallium (ug/1) </8300). < 2:00) </4e56) liz 7 
1125 Germanium(ug/1) < 40.00 < 6.00 ge aol i ; ; ae a a 
900 Hardness (Ca,Mg) (mg/l) 520.00 360.00 76.0 1.0 5 508.00 358.00 .00 f 
1046 Iron (ug/1) 240.00 10.00 31.25 2.35 55 <20.00 230:00 <20.00 1.00 4 
625 Kjeldahl Nitrogen (mg/1) 2.40 0.14 0.42 2.09 2) 
1049 = Lead (ug/1) 18.00 < 1.00 1.90 2.09 46 
1130 = LithIum (ug/1) 40.00 < 5.00 11.59 2.35 46 
925 Magnesium (mg/1) 71.00 45.00 62.04 1.10 58 80.00 43.00 59.90 1.17 24 
1056 Manganese (ug/1) 70.00 5.00 16.83 1.99 52 
38260 MBAS (mg/1) 3.00 0.10 .55 11.08 2 
71890 Mercury (ug/1) 1.30 < 0.01 0.02 3.50 46 
1060 Molybdenum (ug/1) 56.00 23.00 37.55 1.40 8 
1065 Nickel (ug/1) < 20.00 <4.00 <8.59 1.92 7 
71851 Nitrate (N03) (mg/1) 3.00 0.93 ery Ne lit 20 1.00 0.20 0.28 1.75 24 
71856 Nitrite (N02) (mg/1) 0.10 < 0.0) 0.02 2.86 21 0.02 < 0.01 0.01 1.15 24 
631 Nitrite Plus Nitrate (N) (mg/1) 2.00 0.02 0.32 «1.59 58 
608 Nitrogen, Ammonia (mg/1) 0.27 0.01 0.03 2.76 31 
607 Nitrogen, Organic (mg/1) 0.89 0.07 0.29 1.99 y) 
1330 Odor (Severity) 3.00 0 0 8.31 57 ) 0 0 1.0 24 
550 O11 & Grease (mg/1) 16.00 <0.10 2.90 3.04 24 
Organic Carbon (mg/1) 
681 Dissolved 14.00 1.70 Bij Wer 10 91.00 < 1.00 12.41 2.52 48 
689 Suspended 8.70 0.30 0.36 1.40 10 
680 Total 15.00 9.80 Wiese? Woe?) 3 
Pesticides (ug/1) 0 0 0 1.00 6 
400 = pH* 8.90 7.10 7.88 0.31 58 
32730 Phenols (mg/1) 3.00 0 0.05 287.50 2 
Phosphate (mg/1) 
660 Dissolved (PO0,) 0.40 < 0.01 0.06 2.11 58 0.04 0.01 0.03 1.46 24 
671 Ortho (P) 0.13 < 0.01 0.02 2.06 58 
665 Total (P) 0.06 0.01 0.03 2.02 31 2.10 0.03 0.04 1.55 24 
935 Potassium (mg/1) 3.00 0.70 1.59 1.22 58 4.40 1.70 2.18 1.19 24 
Radioactivity 
Gross Alpha (pc/1) # <8.84 <4.56 < 6.60 1.29 7 
9511 Radium 226 (pc/1) 0.10 0.05 0.07. 1.34 4 
80030 Natural Uranium (ug/1) SOON <nb70) <9) 70 leo) 7/ 
Gross Beta (pc/1) 
80050 sR2° (pc/1) 7.50 2.00 3.10 1.59 7 
3515 ce!37 (pest) 9.40 2.40 3.83 1.6r 7 
1145) Selenium (ug/1! 8.00 1.00 2.96 1.39 45 
955 Silica ($102) (mg/1) 24.00 13.00 21.10 1.07 58 21.83 9.20 18.28 1.30 24 
1075 Silver (ug/1) < 2.00 <1.00 <1.49 1.45 7 
930 Sodium (mg/1) 300.00 51.00 109.15 1.10 58 350.00 91.00 108.98 1.15 24 
931 Sodium Adsorption Ratlo 6.80 1.20 Zelibey WenlO 58 
70301 Solids, Dissolved (mg/1) 1140.00 522.00 6822.87 1.07 57 1200.00 691.00 810.23 1.06 24 
1080 = Strontium (ug/1) 2000.00 1300.00 1685.55 1.15 im 
945 Sulfate (mg/1) 360.00 160.00 288.77 1.10 58 299.44 179.66 259.62 1.19 24 
746 = Sulfide (mg/1) 0.80 < 0.01 0.06 5.17 25 
10 Temperature (°C)* 22.00 Se00) | alilicd7) Sulla 65 
1100) Tin (ug/1) < 20.00 <5.00 < 9.65 1.75 7 
1150.) Titanium (ug/1) <\10s00) <13,00) < /6.02° ).67, 7 
70 Turbidity (JTU) 1000.00 1.0 8.23 8.94 21 1000.00 0.30 179) Ss 4} 24 
1085 Vanadium (ug/1) < 16.00 3.00 6.83 1.97 7 
1090) Zinc (ug/!) 100.00 4.00 12.47 2.05 46 
1160) = Zirconium (ug/1) < 40.00 <9.00 < 18.35 1.86 7 


* Normal mean and standard deviation # Calculated from Gross Alpha as Natural Uranium 
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nitrite, dissolved organic carbon, and selenium. Again, it should be noted 
that all the constituents were within the limits established during the base- 
line period. 


Continuous conductivity, temperature, and flow data were collected at each 

of the seven surface water gaging stations used to collect the baseline data 

- for Tract C-a during the interim monitoring period. Data received to 

date from the USGS (Appendix L) indicate that five of the seven stations 

had recorded flows during the period. These stations are Dry Fork, Corral Gulch 
near the West Boundary of Tract C-a, Box Elder Gulch, Corral Gulch East of 

Tract C-a, and Yellow Creek near the confluence of the White River. As indi- 
cated on Figures 17 through 21 , which show the flows for each of these stations 
during the 1977 water year, only Corral Gulch East of Tract C-a and Yellow 

Creek had perennial flows. Corral Gulch near the western tract boundary had 
small flows during the months of October and November 1976, and February 
March and July 1977. Both Dry Fork and Box Elder Gulch Stations only recorded 
flow during July, after a major thunderstorm in the vicinity of Tract C-a. 


The flows associated with the gaging stations during the interim period were 
anomalous when compared with the previous two years of baseline data (see 
Figures 22 to 29 for continuous flows of the Yellow Creek and Corral Gulch 

East stations during 1975 and 1976) in that there was. not any spring snowmelt 
runoff during the spring of 1977. This lack of runoff is to be expected due to 
the lack of snow accumulation in the Cathedral Bluffs area during the winter of 
1976-1977. 


The mean continuous temperature data are presented on Figures 30 and 31 for 
Corral Gulch East of Tract C-a and Yellow Creek near the White River gaging 
stations, respectively. A comparison of the data presented on these Figures 
with the previous two years of baseline as shown on Figures 32 through 35 , 
indicates the temperature during the interim period was similar to that during 
the previous two years of baseline data. 


The continuous mean conductivity data for these two stations indicates, as shown 
on Figures 36 and 37 that the conductivity was much more stable than that 
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FIGURE 20 
CONTINUOUS MEAN DISCHARGE WATER YEAR 1977 CORRAL GULCH EAST OF TRACT C-a 
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FIGURE 21 
CONTINUOUS MEAN DISCHARGE WATER YEAR 1977 YELLOW CREEK NEAR WHITE RIVER, COLORADO 
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FIGURE 22 
CONTINUOUS MEAN DISCHARGE WATER YEAR 1976 BOX ELDER GULCH NEAR WEST LINE TRACT C-a 


sis 





N “ 


S39 VHISIO NVAW 


87 


1 


1 


1 


JAN FEB MAR APR MAY JUNE JULY AUG SEP 
1975 


DEC 


OcT 


1974 


FIGURE 23 


CONTINUOUS MEAN DISCHARGE, WATER YEAR 1975 


BOX ELDER GULCH NEAR WEST LINE TRACT C-a 
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FIGURE 25 
CONTINUOUS MEAN DISCHARGE, WATER YEAR 1975 CORRAL GULCH NEAR WEST LINE TRACT C-a 
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FIGURE 26 
CONTINUOUS MEAN DISCHARGE, WATER YEAR 1975 CORRAL GULCH EAST OF TRACT C-a 
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FIGURE 27 
CONTINUOUS MEAN DISCHARGE, WATER YEAR 1976 CORRAL GULCH EAST OF TRACT C-a 
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FIGURE 28 
CONTINUOUS MEAN DISCHARGE, WATER YEAR 1975 YELLOW CREEK NEAR WHITE RIVER, COLORADO 
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FIGURE 29 
CONTINUOUS MEAN DISCHARGE, WATER YEAR 1976 YELLOW CREEK NEAR WHITE RIVER, COLORADO 
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FIGURE 30 


CONTINUOUS MEAN TEMPERATURE WATER YEAR 1977 CORRAL GULCH EAST OF TRACT C-a 
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FIGURE 31 
CONTINUOUS MEAN TEMPERATURE (DEG C) WATER YEAR 1977 YELLOW CREEK NEAR WHITE RIVER, COLORADO 
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FIGURE 32 
CONTINUOUS MEAN TEMPERATURE CORRAL GULCH EAST OF TRACT C-a, WATER YEAR 1976 
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FIGURE 33 
CONTINUOUS MEAN TEMPERATURE WATER YEAR 1975 CORRAL GULCH EAST OF TRACT C-a 
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FIGURE 35 


CONTINUOUS MEAN TEMPERATURE, WATER YEAR 1975 YELLOW CREEK NEAR WHITE RIVER, COLORADO 
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FIGURE 36 
CONTINUOUS MEAN CONDUCTIVITY WATER YEAR 1977 CORRAL GULCH EAST OF TRACT C-a 
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FIGURE 37 


CONTINUOUS MEAN CONDUCTIVITY WATER YEAR 1977 YELLOW CREEK NEAR WHITE RIVER, COLORADO 


recorded for the two previous years of data collection, as shown on Figures 
38 through 41. This lack of variation in the conductivity data is due, in 
our opinion, to the absence of snowmelt runoff, which in the past two years, 
has diluted the base flow conductivity measurements, resulting in some values 
which were much lower than those reported in the interim period. 


At the time of this report, the results of the mean conductivity and tempera- 
ture data collection program by the USGS have not been reported for the fol- 
lowing gaging stations: Dry Fork, Corral Gulch near the Western Tract Boundary, 
Box Elder Gulch, Rinky Dink Gulch, and Stake Springs Draw. In addition, sedi- 
ment data have not been received for any of these surface water gaging stations 
for the period starting September 1, 1976 through August 30, 1977. These data 
will be submitted at a later date. 


CHAPTER 2 - ALLUVIAL GROUNDWATER AQUIFERS 
2.1 OBJECTIVES 


The objectives of these studies were to monitor static water levels and limited 
physical parameters of the alluvial groundwater and to compare these data with 
baseline data. 


2.2 METHODS 


Temperature, specific conductance and static water level of all eight water- 
bearing alluvial monitoring holes were monitored on a semi-annual basis during 
the interim monitoring program. Techniques used to monitor these parameters were 
identical to those utilized during the baseline monitoring program. In addition, 
water level was continuously recorded at the G-S S-11 hole. 


Conductivity, temperature and static water level at the alluvial aquifers were 
monitored twice during the year, concurrently with the surface water sampling. 
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FIGURE 38 


CONTINUOUS MEAN CONDUCTIVITY CORRAL GULCH EAST OF TRACT C-a, WATER YEAR 1976 
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FIGURE 39 
CONTINUOUS MEAN CONDUCTIVITY, WATER YEAR 1975, CORRAL GULCH EAST OF TRACT C-a 
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FIGURE 40 
CONTINUOUS MEAN CONDUCTIVITY, YELLOW CREEK NEAR WHITE RIVER, COLORADO, WATER YEAR 1976 
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FIGURE 41 
CONTINUOUS MEAN CONDUCTIVITY, WATER YEAR 1975, YELLOW CREEK NEAR WHITE RIVER, COLORADO 


2.3 DISCUSSION AND RESULTS 


The results of the alluvial water level monitoring durina the interim period 
are shown on Figures 42 through 45 . The only holes which had water in them 
during the baseline and during the interim periods were G-S S-7, G-S S-8, 

G-S S-I11, and G-S S-12. As can be seen on the following figures, the water 
level trends indicated by the monitoring of the alluvial holes during the 
interim period were similar to those which occurred during the previous years. 


There is one anomaly in the data, and that is that the snowmelt runoff did not 
appear to create the normal high alluvial water levels in the early summer (see 
Figure 44 ), for G-S S-11. This apparent anomaly is likely a result of the very 
low snowpack received during the winter of 1976 - 1977. The surface water 
gaging station did not indicate normal snowmelt runoff. Therefore, less than 
normal annual snowmelt recharge would be expected. 


The semi-annual measurements of conductivity, temperature, and static water 

levels at the alluvial holes monitored in the vicinity of Tract C-a were made in 
April 1977. The table below shows the results of these measurements in comparison 
with the baseline maxima and minima. A quick review of the maxima and minima 
with the results measured in May 1977 indicates that the interim values were 
within 80 percent of the minimum value and not greater than the maximum value 
recorded during the snowmelt season, which includes the months of March, April, 
May, and June. Therefore, no additional water samples were collected during 

the interim monitoring period. 


SEMI-ANNUAL TEMPERATURE AND CONDUCTIVITY MONITORING 
OF ALLUVIAL TEST HOLES FROM APRIL 1977 


ee eee 


Temperature C Conductivity umho/cm 
Baseline Baseline Baseline Baseline 


Test Hole Maximum Minimum 5/19/1977 Maximum Minimum 5/19/1977 


G-S S-7 11.28 6.11] 6.0 1440 990 1142 
G-S S-8 14.00 109 8.2 1150 860 995 
G-S S-11 13.50 8.83 16 2220 1560 1580 
G-S S-12 13.22 7.50 6.3 2090 1210 1545 
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FIGURE 42 
DEPTH TO WATER, WATER YEAR 1977, ALLUVIAL HOLE G-S S-7 
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FIGURE 43 
DEPTH TO WATER, WATER YEAR 1977 ALLUVIAL HOLE G-S S-8 
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FIGURE 44 
DEPTH TO WATER, WATER YEAR 1977, ALLUVIAL HOLE G-S S-11 
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FIGURE 45 
DEPTH TO WATER, WATER YEAR 1977, ALLUVIAL HOLE G-S S-12 


CHAPTER 3 - DEEP GROUNDWATER AQUIFERS 
3.1 OBJECTIVES 


The objective of this program was to monitor the static water level in the deep 
groundwater aquifers in the vicinity of Tract C-a. 


3.2 METHODS 


Static water levels were monitored in all deep aquifer holes on a semi-annual 
(fall and spring) basis during interim studies. In addition, water levels were 
continuously recorded in both the lower and upper aquifers at well G-S 4-5 by 
on site recorders. See the first RBOSP Semi-Annual Report (1977) for additional 
detail on methods. 


3.3 DISCUSSION AND RESULTS 


The results of the deep groundwater aquifer monitoring are presented on Tables 
26 - 29, indicating the water level of each of the holes from October 

1975 through the most current reading. Also, the results of the continuous 
monitoring of G-S 4-5 are shown on Figures 46 and 47 for the upper and lower 
aquifers, respectively. 


A comparison of the measurements taken during the interim period with those 
measurements taken during the preceding year indicates that the interim measure- 
ments are within the expected range based upon the second year of baseline measure- 
ments. There are, however, some values for the upper aquifer that appear to be 
Slightly lower than might normally be expected. These are for holes which lie 
north of the Salt Creek Anticline which runs diagonally from the northwest to the 
southeast through the tract. One possible reason for this decline in water level 


may be the lack of recharge which normally comes from the northwest and 
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proceeds through the tract. This lack of recharge is probably related to 
the very minimal snowmelt runoff which occurred during the spring of 1977. 


In summary, the results of the water level monitoring of the deep oi] shale 
aquifers indicated that no anomalous readings were collected and that the 
aquifers responded quite normally when compared with the baseline data. One 
of the prime purposes for monitoring on a semi-annual basis was to detect any 
possible failures by the packers separating the two aquifers in the dual 
aquifer monitor holes. It can be concluded that no such failures were ex- 
perienced during the study period. 
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SECTION WV 
AQUATIC STUDIES 








SECTION IV - AQUATIC STUDIES 


A limited variety of aquatic habitats occur on or near Tract C-a. These hab- 
itats include small, marshy ponds and small spring brooks. Several miles 
north of Tract C-a are Yellow Creek, a small perennial stream segment, and the 


_ large turbulent White River, the only true river habitat in the Piceance Creek 
Basin. 


Extensive aquatic biological data were collected during the two-year aquatic 
baseline program for Tract C-a and vicinity. In addition, information was 
gathered on a number of abiotic components of the aquatic ecosystem, including 
physical and chemical characteristics of the water, and of the sediments. 
Extensive investigations of local hydrology have also been conducted. Due to 
the extensiveness of this baseline information, it was not deemed necessary to 
collect additional data on all of these components during interim monitoring 
studies. There was, however, a need to monitor important elements of the 
aquatic ecosystem during the suspension period to identify and characterize any 
changes which might occur during this time. This was the primary goal of the 
interim aquatic biological monitoring program. 


During RBOSP aquatic baseline studies, the low abundance and the species com- 
position of phytoplankton, zooplankton, and macrophytes indicated that these 
groups of organisms were of limited significance in the existing aquatic eco- 
systems. On the other hand, the periphytic algae and benthic macroinvertebrate 
communities are important in the aquatic systems on and near Tract C-a, and 
these communities were included in the interim aquatic monitoring program. 


Three representative aquatic sampling stations were selected for this interim 
aquatic monitoring program (Figure 48). They were: 


e Corral Gulch - The sampling station is located at the USGS gaging 


station on Corral Gulch just as it leaves Tract C-a. This station 
corresponds to aquatic baseline Station Number 13. 


120 


LEGEND 


SURFACE WATER GAGING STATION 
STORAGE TYPE RAIN GAGE 
RECORDING TYPE RAIN GAGE 
ALLUVIAL AQUIFER TEST WELLS 


WUS SAMPLE SITES 
WUS MULTIPLE SAMPLE SITES 





FIGURE 48 
LOCATIONS OF AQUATIC SAMPLING SITES 
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@ Yellow Creek - The Sampling station is near the USGS gaging 
Station now located on Yellow Creek near the White River. This station 
corresponds to aquatic baseline sampling Station Number 20. 


@ White River - This sampling station is located in a side channel 
approximately 30 m downstream from the confluence of the White River 
and Yellow Creek. This station corresponds to aquatic baseline samp- 
ling Station Number 29. 


During the baseline monitoring program, fish were found throughout the year in 
the White River and occasionally in the extreme lower reaches of Yellow Creek. 
The Yellow Creek and White River Stations are located more than 18 miles from 
Tract C-a. Since substantial information was collected on these fish popula- 
tions during the baseline program, additional data collection was not included 
in the interim monitoring program. During the RBOSP interim aquatic studies, 
samples were collected on two dates: December 6, 1976, and April 25, 1977. 
The results of analysis of those samples are presented in the following par- 
agraphs. (Methods used in these interim studies were described in the RBOSP 
Semi-Annual Report of March 1977 and will not be repeated here). 


CHAPTER 1 - PERIPHYTON 
1.1 OBJECTIVES 
The objective of the periphyton studies durina RBOSP interim aquatic monitoring 
was to provide data that could be used to show trends or chanaes in the periphyton 
communities on or near Tract C-a for comparison with baseline data. 
1.2 METHODS 
Methods used in periphyton studies during the RBOSP interim monitoring period 


were described in the RBOSP interim environmental studies Semi-Annual Report 
of March 1977, and they will not be repeated here. 
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1.3 RESULTS 


Periphyton species observed in the April 1977, RBOSP interim aquatic sampling 
are listed in Table 30. Densities of the algae are presented in Table 31. 
Table 32 presents a comparison of the dominant species observed during RBOSP 
aquatic interim and baseline studies. 


Station 13 is an alkaline spring brook habitat in which diatoms have been the 
predominant algal species during the April sampling period of baseline and 
interim studies. In April 1975, April 1976, and April 1977, the total number of 
algal species observed in the periphyton was 24, 26, and 17, respectively. As 
is evident from Table 32,although some changes in dominant species have been 
observed from year to year, several diatoms have been consistently among the 
predominant species. These diatoms include Achnanthes minutissima, A. lanceo- 
lata, Gomphonema intricatum, Navicula arvensis, and N, Cryptocephala. 


Achnanthes minutissima is an indicator of high oxygen concentrations in alkaline 
waters (Lowe 1974). Such physicochemical conditions have been consistently 
observed at Station 13 during aquatic baseline and interim studies. 


Navicula cryptocephaia and Gomphonema intricatum are both characterized as cos- 
mopolitan species which reach highest densities in alkaline waters (Lowe 1974). 


Station 20 is located in Yellow Creek; this habitat is a slightly brackish 
(high alkalinity and conductivity) spring brook. This spring brook segment 
also generally carries large quantities of organic matter. The algal species 
in this segment of Yellow Creek may be characterized as alkaliphilous. 


As evident from Table 32, the dominant algal species at this station during the 
baseline and interim periods have been diatoms. In April 1975, April 1976, 

and April 1977, the total number of algal species observed at Station 20 was 18, 
19, and 20, respectively. Although the dominant species have been different from 
year to year, séveral diatoms have been among the dominant taxa during two or 
more April sampling periods. These species include Achnanthes minutissima, 


Navicula pelliculosa, N. cryptocephala, Nitzschia capitel lata, and Surirella ovata. 
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TABLE 30 


ALGAL SPECIES IDENTIFIED IN PERIPHYTON COMMUNITIES DURING 
RBOSP AQUATIC INTERIM STUDIES, APRIL 1977 


CYANOPHYTA 
Lyngbya sp. 


CHRYSOPHYTA 


Bicoeca lacustris 
Thalassiosira fluviatilis 
Cyclotella meneghiniana 
Stephanodiscus astraea 
Diatoma vulgare 

Meridion circulare 


Fragilaria pinnata 
F. vaucheriae 
Synedra amphicephala 


S$. pulichella 
S. ulna 


Cocconeis pediculus 
Achnanthes lanceolata 
A. minutissima 


Pleurosigma delicatulum 
Navicula arvensis 


gregaria 
heufleri 
mutica 
pelliculosa 
salinarum 
Salinarum var. intermedia 
viridula 
Caloneis bacil lum 
ae 2 SES affinis 
mexicanas” 
microcephala 


pusilla 
Sinuata 


ventricosa 
Gomphonema in: intricatum 

G. olivaceum 

G. ventricosum 
Epithemia sorex 

ESturgida 

Rhopalodia gibba 
Nitzschia capitellata 
dissipata 
frustulum 

linearis 
microcephala 
palea 





21212 21212 


i 


DALDAIDIO 





I=|H|4|=|= 
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TABLE 30(Continued) 
CHRYSOPHYTA (Continued) 


N. tryblionella 
Surirella ovata 


S. ovalis 
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TABLE 31 


DENSITIES OF ALGAL SPECIES OBSERVED IN THE PERIPHYTON DURING APRIL 
RBOSP INTERIM STUDIES. (Data are expressed in organi sms/min? ) 


STATION 13 
Replicate 
Taxa A B Mean 
CYANOPHYTA 
Lyngbya sp 144 378 261 
CHRYSOPHYTA 

Achnanthes lanceolata on 162 95 
A. minutissima 531 3,042 13767 
Bicoeca lacustris 1,449 eon 1,440 
Caloneis bacillum 9 5 
Cymbella affinis (Ai) 54 41 
C. microcephala (Ai 9 18 
Fragilaria vaucheriae 54 135 95 
Gomphonema intricatum 1,683 3,249 2,466 
Meridion circulare 99 162 ii 
Navicula arvensis 234 378 306 
N. cryptocephala 63 117 90 
N. viridula 81 90 86 
Nitzschia capitellata 54 36 45 
N. frustulum 27 18 23 
Synedra amphicephala 45 23 
S. ulna 1 4 3 
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TABLE 31(Continued) 


Taxa 


CHRYSOPHYTA 


Achnanthes lanceolata 
A. minutissima 


Cyclotella meneghiniana 
Cymbella affinis 


Fragilaria vaucheriae 
Gomphonema intricatum 
G. olivaceum 

Navicula arvensis 


N. cryptocephala 
gregaria 
pelliculosa 
salinarum 


Nitzschia capitellata 
N. frustulum 


N. microcephala 
N. tryblionella 
Surirella ovata 


Synedra amphicephala 
S. pulchella 


I2\2121 


Thalassiosira fluviatalis 


27 


STATION 20 
Replicate 

A B 

14 
126 e224 
ii 68 
68 

i 

49 
136 

56 
7 (ai l/2 
68 
8,813 33,/96 
- 68 
BL5 35500 
126 2 5584 
476 
68 
35 Lie 

35 
3 

If 











TABLE 31 (Continued) 


STATION 29 
Replicate 
Taxa A B 
CYANOPHYTA 
Lyngbya spp 274 560 
CHRYSOPHYTA 
Achnanthes lanceolata 4 7 
A. minutissima 18 98 
Amphiprora alata 7 
Cocconeis pediculus 7 
Cyclotella meneghiniana 9 21 
Cymbella affinis 63 
C. pusilla 14 
C. sinuata 4 
C. ventricosa 9 14 
Diatoma vulgare 14 
Epithemia sorex 18 182 
E. turgida 7 
Fragilaria pinnata 28 
F. vaucheriae 35 
Gomphonema intricatum (age 14 
G. olivaceum 28 
G. ventricosum 7 
Navicula arvensis 72 35 
N. cryptocephala 90 511 
N. heufleri 9 
N. mutica 7 
N. pelliculosa 27 
N. salinarum var. intermedia 9 49 
N. tripunctata 56 
N. viridula 18 609 
Nitzschia capitellata 9 14 
N. dissipata 36 119 
N. frustulum 22 14 
Surirella ovalis a 
S$. ovata 21 
Synedra ulna 2 
Thalassiosira fluviatilis 4 7 
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TABLE 32 


COMPARISON OF MEAN DENSITIES OF THE DOMINANT ALGAL SPECIES OBSERVED IN THE 


PERIPHYTON DURING SAMPLING, RBOSP INTERIM STUDIES (April 1977) AND RBOSP 
AQUATIC BASELINE STUDIES (1974 - 1975). (Densities 
are expressed in cells/mm). 














STATION 13 
Taxa 1975 1976 1977 
CYANOPHYTA 
Lyngbya spp 261 
CHRYSOPHYTA 
Achnanthes lanceolata 288 155 95 
A. minutissima 4,481 14,765 1,787 
Bicoeca lacustris 631 1,440 
Fragilaria vaucheriae 95 
Gomphonema intricatum 98 12,929 2,466 
Meridion circulare 3,240 ale 
Navicula arvensis 69 858 306 
N. cryptocephala 830 2,061 90 
N. pelliculosa 15,230 
N. viridula 86 
Nitzschia zschia capitellata 1,008 
N. denticula 45 
N. frustulum 125 
N. holsatica 302 
STATION 20 
Taxa 1975 1976 1977 
CHYRSOPHYTA 
Achnanthes minutissima 15337 675 
Cyclotella meneghiniana 38 
Cymbella affinis 63 34 
Fragilaria vaucheriae 108 48 
Gomphonema olivaceum 68 
Navicula cryptocephala 35 140 
N. gregaria 34 
N. pelliculosa 578 1,334 
N. salinarum 34 
Nitzschia capitellata 190 1,926 
N. frustulum RSE) 
N. holsatica 80 
N. microcephala 238 
N. palea 45 84 
N. tryblionella 34 
Surirella ovata 243 1035 154 
Synedra amphicephala 5550 
S. pulchella 218 








STATION 29 
Taxa 1975 
CYANOPHYTA 
Lyngbya spp 259 
Plectonema spp 1,024 
Calothrix spp 979 
- CHYRYSOPHYTA 

Achnanthes minutissima 13% 
Amphora ovalis var pediculus 79 
Cymbella affinis 
C. sinuata 
Epithemia sorex 1,192 
Navicula arvensis 
N. cryprocephala 889 
N. pelliculosa 
N. salinarum var intermedia 
N. tripunctata 292 
N. viridula 1,204 
Nitzschia dissipata 1,474 
N. frustulum 
Gomphonema olivaceum 574 


Surirella ovata 


TABLE 32 (Continued) 


1976 


874 


187 
dvi 


540 
82 


204 
25030 


187 
ttt 
243 


1977 


Surirella ovata is reported to be an alkaliphilous species that attains optimum 
development during the winter in running waters which have a pH of 7.5 to 8 
(Lowe 1974). As noted previously, Achnanthes minutissima, Navicula crypto- 
cephala, and Gomphonema intricatum are also indicators of alkaline waters. 


The dominant algal species in the periphyton at Station 29 during the baseline 
and interim monitoring periods have been diatoms and blue-green algae. In 
April 1974, April 1976, and April 1977; the total number of algal species ob- 
served at Station 29 was 45, 40, and 34, respectively. Although some shifts in 
the dominant species have been observed from year to year, several species have 
been consistently among the most abundant. These species include the blue- 
green algae Lyngbya spp; and the diatoms Epithemia sorex, Navicula cryptocephala, 
N. tripunctata, N. viridula, and Gomphonema olivaceum. Station 29 is located in 
a back channel area of the White River below the confluence with Yellow Creek. 
This area of the White River is characterized by a sand, gravel, and detritus- 
cobble substrate with relatively high velocity. 


During the interim study period, periphyton densities and species composition 
at the three sampling locations were generally similar to those observed 
during the two-year baseline study period, although some changes in the domi- 
nant taxa were observed from year to year at each station. The degree of 
species composition variation from year to year appears to be similar. 


CHAPTER 2 - BENTHOS 
2. “OBJECTIVES 
The objective of the benthos studies during RBOSP interim aquatic monitoring 


was to provide data concerning trends or changes in the benthic communities on 
or near Tract C-a for comparison with baseline data. 


ils 


2.2 METHODS 


Methods used in benthos studies during the RBOSP interim monitoring period 
were described in the RBOSP interim environmental studies Semi-Annual Report 
of March 1977, and they will not be repeated here. 


2:3 RESULTS 


Benthic macroinvertebrate taxa observed in the April RBOSP interim aquatic 
sampling are listed in Table 33; macroinvertebrate densities observed in April 
are presented in Table 34. The dominant macroinvertebrate taxa observed during 
RBOSP aquatic interim and baseline studies are presented in Table 35. 


At Station 13, the total number of macroinyertebrate taxa observed in April 
1975, April 1976, and April 1977 were 35, 11, and 22, respectively. During all 
three sampling periods, the genera of the Chironomidae were the most abundant 
taxa at this station. 


Station 13 may be characterized as an alkaline springbrook habitat with a sub- 
strate composed of gravel, sand, and silt. There is little macrophytic growth 
here, but periphyton covers the gravel and other substrates. This type of 
habitat favors the development of Chironomidae. Aquatic insects which occur 
in the springbrook habitats on and near Tract C-a have univoltine (one gen- 
eration/year) or multivoltine (more than one generation/year) life cycles. 
Aquatic insects which require two or three years for development have not been 
successful in invading these waters. 


At Station 20, the total number of macroinvertebrate taxa observed in April 
1975, April 1976, and April 1977 were 23, 18, and 19, respectively. During 
all three sampling periods the most abundant macroinvertebrates were the 
Chironomidae, Oligochaeta, and Simuliidae. 


Station 20, located in Yellow Creek, is characterized by a substrate of gravel 


and sand and by slightly brackish (high alkalinity and conductivity) chemical 
conditions. 


132 


TABLE 33 


MACROINVERTEBRATE TAXA IDENTIFIED 
DURING RBOSP AQUATIC INTERIM STUDIES DURING 
APRIL 1977. 


Nematoda 


Annelida 
Oligochaeta 
Haplotaxida 

Haplotaxidae 
Haplotaxis sp 

Enchytraeidae 

Tubificidae 
Unidentified sp 1 
Unidentified sp 2 
Unidentified sp 3 
Limnodrilus hoffmeisteri 
L. udekemianus 
Immatures with capilliform chaetae 
Immatures without capilliform chaetae 

Naididae 


Chaetogaster diastrophus 
Nais sp 


N. behningi 


Arthropoda 
Arachnoida 
Acari 
Insecta 
Ephemeroptera 
Baetidae 
Baetis sp 
Heptageniidae 
Rhithrogena sp 
Ephemerel lidae 


Ephemerella sp 
Tricorythidae 


Tricorythodes sp 
Odonata 
Zygoptera 
Anisoptera 
Gomphidae 
Ophiogomphus sp 
Plecoptera 
Systel lognantha 
Perlodidae 


Isoperla sp 
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TABLE 33(Continued) 


Perlidae 
Claassenia sabulosa 
Coleoptera 
Dytiscidae 
Elmidae 
Trichoptera 
Hydropsychidae 
Cheumatopsyche sp 
Hydropsyche sp 
Hydroptilidae 
Diptera 
Tipulidae 
Dicranota sp 
Hexatoma sp 
Ceratopogonidae 
Chironomidae 
Pentaneurini 
Thienemannimyia group 
Diamesinae 
Diamesa 
Orthocladiinae 
Chaetocladius 


Corynoneura 
Cricotopus (Cricotopus) 
Cauice iri fascia 
Eukiefferiella 
Nanocladius 
Orthocladiinae 
Orthocladius 
0. (Euorthocladius) 
Parakiefferiella 
Parametriocnemus _ 
Paraphaenocladius 
Thienemanniella 
Chironominae 
Chironomini 
Polypedilum (Polypedilum) sp 
ae (P-) fallax group 
Tanytarsini 
Micropsectra 
Rheotanytarsus 
Tanytarsus 
Simuliidae 
Simulium sp 


Empididae 
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TABLE 34 


DENSITIES OF MACROINVERTEBRATES OBSERVED DURING RBOSP AQUATIC INTERIM 
STUDIES DURING APRIL 1977. (Densities are expressed as organisms/m2. ) 


STATION 13 
Replicate 

A B Mean 
Nematoda 18 9 
Annelida 
Oligochaeta 308 35258 
Haplotaxida tee 
Haplotaxidae 
Haplotaxis sp 18 9 
Enchytraeidae 36 18 
Tubificidae 


Unidentified sp 1 

Unidentified sp 2 

Unidentified sp 3 18 9 
Limnodrilus hoffmeisteri 

L. udekemianus 

Immatures with capilliform chaetae 

Immatures without capilliform chaetae 18 18 18 
Naididae 

Chaetogaster diastrophus 18 9 
Nais sp lite 3,168 1,720 
N. behningi 

Arthropoda 

Arachnoida 

Acari 18 18 18 
Insecta 

Emphemeroptera 

Baetidae 18 9 
Baetis sp 54 54 5A 
Heptageniidae 

Rhithrogena sp 

Ephemerel lidae 

Ephmerella sp 

Tricorythidae 


Tricorythodes sp 
Odonata 
Zygoptera 
Anisoptera 
Gomphidae 
Ophiogomphus sp 
Plecoptera 
Systellonantha 
Perlodidae 


Isoperla sp 344 1,430 887 
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STATION 13 (Continued) 


Perlidae 

Claassenia Sabulosa 
Coleoptera 
Dytiscidae 

Elmidae 

Trichoptera 
Hydropsychidae 
Cheumatopsyche sp 
Hydropsyche sp 
Hydroptilidae 
Diptera 

Tipulidae 

Dicranota sp 
Hexatoma sp 
Ceratopogonidae 
Chironomidae 
Pentaneurini 
Thienemannimyia group 
Diamesi 

Diamesa 
Orthocladiinae 
Chaetocladius 
Corynoneura 
Cricotopus (Cricotopus) 
t. (C;) trifascia 
Eukiefferiella 
Nanocladius 
Orthocladiinae 
Orthocladius 

0. (Euorthocladius) 
Parakiefferiella 
Parametr iocnemus 
Paraphaenocladius 
Thienemanniella 
Chironominae 
Chironomini 
Polypedilum (Polypedilum) sp 
iB (PJ fallax group 
Tanytarsini 
Micropsectra 
Rheotanytarsus 
Tanytarsus 
Simuliidae 

Simulium sp 
Empididae 


TABLE 34 (Continued) 
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A 


18 
SOUT 


235 
471 


Replicate 
B 


109 


36 

109 
34,101 
230 
230 
2,082 


235 


S290 
12,435 
(ape 

Zo5 
So siis 


688 


453 
1,846 
235 


O77 


Mean 


2h) 


18 

64 
20,245 
118 
235 
1,276 


145 


72 
(LAV ANNT| 
7,747 
1,412 

163 
4,923 


534 


258 
1,068 
145 


815 


TABLE 34 (Continued) 
STATION 20 


Nematoda 

Annelida 

Oligochaeta 

Haplotaxida 

Haplotaxidae 

Haplotaxis sp 
Enchytraeidae 
Tubificidae 

Unidentified sp l 
Unidentified sp 2 
Unidentified sp 3 
Limnodrilus hoffmeisteri 
L. udekemianus 

Immatures with capilliform chaetae 
Immatures without capilliform chaetae 
Naididae 

Chaetogaster diastrophus 
Nais sp 

N. behningi 

Arthropoda 

Arachnoida 

Acari 

Insecta 

Emphemeroptera 

Baetidae 

Baetis sp 

Heptageniidae 
Rhithrogena sp 
Ephemerellidae 


Ephmerella sp 
Tricorythidae 


Tricorythodes sp 
Odonata 
Zygoptera 
Anisoptera 
Gomphidae 
Ophiogomphus sp 
Plecoptera 
Systellonantha 
Perlodidae 


Isoperla sp 
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A 


auy 


36 


36 


27 


Replicate 
B 
525 


2ifAl 


18 


18 


36 
36 
163 


54 


18 


18 


91 


TABLE 34 (Continued) 
STATION 20 (Continued ) 


Replicate 
A B Mean 


Perlidae 

Claassenia sabulosa 

Coleoptera 

Dytiscidae 

Elmidae 

Trichoptera 

Hydropsychidae 

Cheumatopsyche sp 

Hydropsyche sp 

Hydroptilidae 

Diptera 

Tipulidae 

Dicranota sp 

Hexatoma sp 

Ceratopogonidae 

Chironomidae 35239 1,936 25588 
Pentaneurini 

Thienemannimyia group 36 18 
Diamesiane 

Diamesa 

Orthocladiinae 

Chaetocladius 

Corynoneura 

Cricotopus (Cricotopus) 199 398 299 
es (G) trifascia 

Eukiefferiella 163 163 163 
Nanocladius 

Orthocladiinae UP 72 72 
Orthocladius Zf33 1,249 1,991 
0. (Euorthocladius) 

Parakiefferiella 

Parametr1ocnemus 

Paraphaenocladius 36 54 45 
Thienemanniella 

Chironominae 

Chironomini 

Polypedilum (Polypedilum) sp 

OE (PJ fallax group 


Tanytarsini 


Micropsectra 


Rheotanytarsus 
Tanytarsus 
Simuliidae 833 905 869 


Simulium sp 145 127, 136 
Empididae 
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Nematoda 
Annelida 
0ligochaeta 
Haptotaxida 
Haplotaxidae 
Haplotaxis sp 
Enchytraeidae 


Tubificidae 


Unidentified sp 1 
Unidentified sp 2 
Unidentified sp 3 
Limnodrilus hoffmeisteri 


Ny neers Tomar emer Fal 
L. udekemianus 


TABLE 34 (Continued) 
STATION 29 


Immatures with capilliform chaetae 


Immatures without capilliform chaetae 


Naididae 


Chaetogaster diastrophus 


Nais sp 


N. behningi 
Arthropoda 
Arachnoida 
Acari 

Insecta 
Emphemeroptera 
Baetidae 
Baetis sp 
Heptageniidae 
Rhithrogena sp 
Ephemerel1idae 


Ephmerella sp 
Tricorythidae 





Tricorythodes sp 
Odonata 


Zygoptera 
Anisoptera 
Gomphidae 


Oph rogomphus sp 
ecoptera 


Systellonantha 
Perlodidae 


Isoperla sp 


ise 


A 
36 


18 


90 


326 


180 


2,916 


ie 
Deol 
54 
18 


18 
1,303 


1,050 


Replicate 
B 
235 
180 


18 


18 


90 


54 


977 


72 
1,285 


163 


453 


118 


1,747 


STATION 29 (Continued) 


Perlidae 

Claassenia Sabulosa 
Coleoptera 

Dytiscidae 

Elmidae 

Trichoptera 
Hydropsychidae 
Cheumatopsyche sp 
Hydropsyche sp 
Hydroptilidae 

Diptera 

Tipulidae 

Dicranota sp 

Hexatoma sp 
Ceratopogonidae 
Chironomidae 
Pentaneurini 
Thienemannimyia group 
Diamesiane 

Diamesa 
Orthocladiinae 
Chaetocladius 

Cor wear 
Cricotopus (Cricotopus 
Gen.) trifascia 
Eukiefferiella 
Nanocladius 
Orthocladiinae 
Orthocladius 

0. (Euorthocladius) 
Parakiefferiella 
Parametr1ocnemus 
Paraphaenocladius 
Thienemanniella 
Chironominae 
Chironomini 
Polypedilum (Polypedilum) sp 
P. (P-) fallax group 


aoe 


Tanytarsini 


Micropsectra 
Rheotanytarsus 


Tanytarsus 
Simul1idae 
Simulium sp 


Empididae 


TABLE 34 (Continued) 


Replicate 

A B 

9] 18 

18 

380 54 
54 

1,014 163 
36 

54 109 

We 1,120 
18 
18 

36 180 
18 

778 72 
18 

54 108 

199 552 

127 

18 

18 

18 
18 

18 

54 36 

199 36 
36 
36 
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Mean 


1,166 


COMPARISON OF MOST ABUNDANT BENTHIC MACROINVERTEBRATE TAXA OBSERVED DURING 


TABLE 35 


RBOSP AQUATIC INTERIM STUDIES (April 1977) AND RBOSP AQUATIC 


Taxa 





Nematoda 
Oligochaeta 
Acari 

Baetidae 
Baetis sp 
Coenagrionidae 
Isoperla sp 
Dytiscidae 
Ormosia sp 
Dicranota sp 
Holorusia sp 
Ceratopogonidae 
Chironomidae 
Empididae 
Hemerodromia 


Taxa 


Nematoda 
Oligochaeta 
Acari 
Collembola 
Rhithrogena sp 
Plecoptera 
Ceratopogonidae 
Chironomidae 
Simuliidae 
Simulium sp 
Chrysop sp 
Coenagrionidae 


BASELINE STUDIES (April 1975 and 1976). 


STATION 13 
Year 
EE ES 
241 24 
96 18 
440 115 
2,245 24 
6 
91 24 
6 
36 
416 18 
10,896 1,961 
6 
60 
STATION 20 
Year 
1975 1976 
145 320 
627 23309 
217 
6 
2,299 72 
5,750 1,002 
OZ 24 
97 
6 
12 
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Taxa 


Nematoda 
Ol igochaeta 
Baetidae 
Baetis sp 


Rhithrogena 
Ephemerella sp 
Plecoptera 
Isoperla sp 
Hydropsychidae 
Hydropsyche sp 
Ceratopogonidae 
Chironomidae 
Simul iidae 
Acari 








TABLE 35 (Continued) 


STATION 29 


142 


1977 


136 
397 
1,747 


72 
S5c06 
133 
752 
ZA 
589 
36 
1,166 
118 


The number of benthic taxa which can tolerate these chemical conditions is 
limited. Those taxa which can tolerate the chemical conditions, particularly 
the Chironomidae and Simuliidae, occur in great abundance. 


At Station 29, the total number of macroinvertebrate taxa observed in April 1975, 
April 1976, and April 1977 were 46, 23, and 31, respectively, During April in 
all three years, the dominant taxa were Ephemerella sp, Chironomidae, and 


Oligochaeta. 


Station 29 is located in a back channel area of the White River below the con- 
fluence with Yellow Creek. It is characterized as substrate of cobble, gravel, 
sand, and detritus. Relatively high stream velocities occur in this back chan- 
nel. During periods of low flow in the White River, this back channel area 
becomes silted, Although densities of macroinvertebrates have generally 

been lower in this White River station than in Yellow Creek, the -higher number of 
species can be attributed to more suitable substrates, greater current veloci- 
ties, less severe chemical conditions, and greater drift resource for upstream 
areas of the White River. 


During the interim study period, the species composition at the three sampling 
locations were generally similar to those observed during the two-year base- 
line period. Some changes in the dominant taxa were observed from year to year 
at each station, but the general species composition remained similar. 


CHAPTER 3 - PHYSICAL CONDITIONS 
3.1 OBJECTIVES 
The objectives of taking physical measurements during RBOSP interim aquatic 


monitoring is to relate the physical conditions in these aquatic habitats to 
the conditions observed during aquatic baseline studies. 


3.2 METHODS 


Methods used in these studies during the RBOSP interim monitoring period were 
described in the RBOSP interim environmental studies Semi-Annual Report of 
March 1977, and they will not be repeated here. 


See RESULTS 


A comparison of the results of physical measurements taken during RBOSP aqua- 
tic interim and baseline studies is presented in Table 36. 


At Station 13, alkalinity, pH, and conductivity were higher in April 1975 than 
during April of 1976 or 1977. Also in 1975, water temperature and the dissolved 
oxygen concentration were lower than during April of 1976 or 1977. The dif- 
ferences in physicochemical conditions observed during 1975 may be attributed 

to discharges from hydrologic pump tests which were being conducted during that 


period. 


At Station 20, the total alkalinity and conductivity were lower in April 1975 
than during April 1976 or 1977, whereas the width of this stream segment was 
considerably greater in April 1975. The differences in physicochemical con- 
ditions in 1975 may be attributed to high flows resulting from snowmelt runoff. 
Such runoff produced dilution of conductivity and alkalinity values during that 


time. 


At Station 29, alkalinity and conductivity values were lower in April 1977 
than during April of 1975 and 1976. This is likely due to higher runoff and 
dilution during April 1977, as indicated by the greater stream width and depth 
observed in 1977. 
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COMPARISON OF PHYSICOCHEMICAL DATA FROM RBOSP INTERIM STUDIES (A 
AND RBOSP AQUATIC BASELINE STUDIES (April 1975 - 1976 


Parameter 


pH 


Water temperature (°c) 
Conductivity (umhos/cm) 
Dissolved oxygen (mg/1) 
Alkalinity, total (mg/1) 
Substrate type* 


Width (inches) 
Depth (inches) 


Velocity (ft/sec) (side; max.) 


Parameter 


pH 


Water temperature (°C) 
Conductivity (yumhos/cm) 
Dissolved oxygen (mg/1) 
Alkalinity, total (mg/1) 
Substrate type* 


Width (inches) 
Depth (inches) 


Velocity (ft/sec) (side; max.) 


TABLE 36 


STATION 13 


145 


ril 


1977) 


TABLE 36 (Continued) 


Parameter 


pH 

Water temperature (°C) 
Conductivity (yumhos/cm) 
Dissolved oxygen (mg/1) 
Alkalinity total (mg/1) 
Substrate type * 

Width (ft) 

Depth (inches) (average) 
Velocity (ft/sec) (side; max.) 


“Co: = Cobble 
Gr = Gravel 
Sa = Sand 
D = Detritus 
Si = Silt 


STATION 29 


1975, 


8.4 
hg} 
850 
JO. 1 
207 
Gres D 
21 
4 
1593, 3.6 
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APPENDIX A 


AIR QUALITY 


(Note: These appendices are incomplete. 
Additional data will be provided when 
strip chart reductions are completed). 
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Abbreviations 


ANT 
AST 
CHA 
CHE 
COL 
CRY 
ERI 
ERI 
ERI 
ERY 
HAP 
HED 
HYM 
IPO 
LIN 
LIT 
PEN 
PHL 
PHL 
PHY 
SEN 
SIS 
SPH 
TAR 
UNK 


sp 
sp 
sp 
sp 
LIN 
sp 
sp 
LON 
UMB 
ASP 
NUT 
BOR 
ACA 
AGG 
LEW 
RUD 
sp 
sp 
HOO 
FLO 
MUL 
LIN 
Coc 
OFF 
Legume 


LIST OF ABBREVIATIONS FOR THE PLANT 
SPECIES SAMPLED IN THE RANGE STUDIES 
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Scientific Name 


Antennaria sp 


Astragalus sp 
Chaenactis sp 


Chenopodium sp 
Collomia linearis 
Cryptantha sericea 
Eriogonum sp 


E. lonahophyl1um 
E. umbellatum 


Erysimum asperum 
Haplopappus nuttallii 
Hedysarum boreale 
Hymenoxys acaulis 
Ipomopsis aggregata 
Linum lewisii 
Lithospermum ruderale 
Penstemon sp 

Phlox sp 

Phlox hoodii 

Physaria floribunda 
Senecio multilobatus 
Sisymbrium Tinifol ium 
Sphaeralcea coccinea 
Taraxacum officinale 
Unknown legume 

















RANGE PRODUCTIVITY FIELD & LAB DATA 


PROJECT 6692 DATE August 12, 1977 
VEGETATION TYPE MB 
OBSERVER  CVB PAGE NO. 1 of 2 
ESTIMATED CLIPPED AIR-DRY 
PLOT NO. SPECIES GREEN WEIGHT GREEN WEIGHT WEIGHT 
(GRAMS ) (GRAMS ) (GRAMS ) 
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PROJECT RBOSP DATE August 12, 1977 
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PROJECT RBOSP DATE August 12, 1977 
VEGETATION TYPE MB 
OBSERVER CVB PAGE NO. 1 of 2 
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PROJECT RBOSP DATE August 14, 1977 
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PROJECT RBOSP DATE August 12, 1977 
VEGETATION TYPE MB 
OBSERVER CVB PAGE NO. 1 of 1 
ESTIMATED CLIPPED AIR-DRY 
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PROJECT 6692 DATE August 13, 1977 
VEGETATION TYPE PJ 
OBSERVER CVB PAGE NO. _1 of 1 
ESTIMATED CLIPPED AIR-DRY 
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PROJECT RBOSP DATE August 13, 1977 
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PROJECT RBOSP DATE August 
VEGETATION TYPE Sagebrush 
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VEGETATION TYPE Sagebrush 
OBSERVER CVB PAGE NO. Lote 
ESTIMATED CLIPPED AIR-DRY 
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PROJECT RBOSP DATES August 14, 19077. 
VEGETATION TYPE py 
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RANGE PRODUCTIVITY FIELD & LAB DATA 


PROJECT RBOSP DATE August 14, 1977 
VEGETATION TYPE Pu 
OBSERVER CVB PAGE NO. lofgt 
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PROJECT RBOSP DATE August 14, 1977 
VEGETATION TYPE Bot. Sage 
OBSERVER CVB PAGE NO. pore 
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PROJECT RBOSP DATE August 14, 1977 
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OBSERVER CVB PAGE NO. ohne 
ESTIMATED CEIBPED AIR-DRY 
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PROJECT 6692 DATE August 14, 1977 
VEGETATION TYPE Sagebrush 
OBSERVER CVB PAGE NO. 1 of 1 
ESTIMATED CLIPPED AIR-DRY 
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PROJECT RBOSP DATE  AuquStel6n. 1977 
VEGETATION TYPE PJ 
OBSERVER CVB PAGE NO. sere 
ESTIMATED CLIPPED AIR-DRY 
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PROJECT RBOSP DATE August _16, 1977 
VEGETATION TYPE pg 
OBSERVER CVB PAGE NO. 2 of 2 
ESTIMATED CLIPPED AIR-DRY 
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PROJECT RBOSP DATE August 16, 1977 
VEGETATION TYPE Pu 
OBSERVER CVB PAGE NO. 1 of J 
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PROJECT RBOSP DATE August 16, 1977 
VEGETATION TYPE Pu 
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RANGE PRODUCTIVITY FIELD & LAB DATA 


Other Forbs 


PROJECT RBOSP DATE August 16, 1977 
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PROJECT — RBOSP DATE August 16, 1977 
VEGETATION TYPE Sagebrush 
OBSERVER CVB PAGE NO. lofi] 
ESTIMATED CLIPPED AIR-DRY 
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PROJECT — RBOSP DATE August 16, 1977 
VEGETATION TYPE _ Sagebrush 
OBSERVER CVB PAGE NO. one 

ESTIMATED CLIPPED AIR-DRY 
PLOT NO. SPECIES GREEN WEIGHT GREEN WEIGHT WEIGHT 
are aan (GRAMS ) (GRAMS ) (GRAMS) 


| 


22-1 PEN sp 
Grasses 1220 
Other Forbs 


oO} 
o1 }O 


— 


Re | Ph | oO ine} 
on} ony o (S) 


22-5 COL. LIN age perma! ie 
SPH COC 0.9 0.55 | 


Grasses 


oO 
ol 
— 
~S 
or 
— 
ine) 
jee) 


~— 
——' 


~ 


~ 
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PROJECT RBOSP DATE August 15, 1977 
VEGETATION TYPE PJ 
OBSERVER CVB PAGE NO. Lpof, 
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PROJECT RBOSP DATE August 15, 1977 
VEGETATION TYPE Sagebrush 
OBSERVER CVB PAGE NO. TOF 72 
ESTIMATED CLIPPED AIR-DRY 
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PROJECT RBOSP DATE August 15, 1977 
VEGETATION TYPE Sagebrush 
OBSERVER CVB PAGE NO. 2 OF «2 
ESTIMATED CLIPPED AIR-DRY 
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PROJECT RBOSP DATE August 15, 1977 
VEGETATION TYPE Pu 
OBSERVER CVB PAGE NO. 1 oft 
ESTIMATED CLIPPED AIR-DRY 
PLOT NO. SPECIES GREEN WEIGHT GREEN WEIGHT WEIGHT 
= (GRAMS ) (GRAMS ) (GRAMS) 


BLU a 
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RANGE PRODUCTIVITY FIELD & LAB DATA 


PROJECT RBOSP DATE August 15, 1977 
VEGETATION TYPE Sagebrush 
OBSERVER CVB PAGE NO. or 
ESTIMATED CLIPPED AIR-DRY 
PLOT NO. SPECIES GREEN WEIGHT GREEN WEIGHT WEIGHT 
(GRAMS) (GRAMS ) (GRAMS) 


26-A | 
3 
, 
26-8 
| 
| 
7 
26-¢ 


26-D SPH COC 
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RANGE PRODUCTIVITY FIELD & LAB DATA 


PROJECT RBOSP DATE August 15. 1977 
VEGETATION TYPE Sagebrush a 
OBSERVER CVB PAGE NO. °° 
ESTIMATED CLIPPED AIR-DRY 
PLOT NO. SPECIES GREEN WEIGHT GREEN WEIGHT WEIGHT 
he og a (GRAMS ) (GRAMS ) (GRAMS) 
(8 
26.0 23.3 


Other forbs 
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RANGE PRODUCTIVITY FIELD & LAB DATA 


PROJECT RBOSP DATE August 15, 1977 
VEGETATION TYPE Sagebrush 
OBSERVER CVB PAGE NO. | of | 
ESTIMATED CLIPPED AIR-DRY 
PLOT NO. SPECIES GREEN WEIGHT GREEN WEIGHT WEIGHT 
(GRAMS ) (GRAMS ) (GRAMS) 
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RANGE PRODUCTIVITY FIELD & LAB DATA 


PROJECT RBOSP DATE August 16, 1977 
VEGETATION TYPE Sagebrush 
OBSERVER CVB PAGE NO. cham 
ESTIMATED CLIPPED AIR-DRY 
PLOT NO. SPECIES GREEN WEIGHT GREEN WEIGHT WEIGHT 
(GRAMS ) (GRAMS ) (GRAMS ) 
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RANGE PRODUCTIVITY FIELD & LAB DATA 


PROJECT _ RBOSP DATE August 16, 1977 
VEGETATION TYPE _ Sagebrush 
OBSERVER CVB PAGE NO. 1 of 1 
ESTIMATED CLIPPED AIR-DRY 

PLOT NO. SPECIES GREEN WEIGHT GREEN WEIGHT WEIGHT 

re (GRAMS) (GRAMS ) (GRAMS ) 
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APPENDIX E 
BROWSE RAW DATA 
MAY 1977 





LIST OF ABBREVIATIONS FOR THE PLANT SPECIES SAMPLED 
IN THE BROWSE STUDIES 








ABBREVIATIONS SCIENTIFIC NAME 

ART TRI ‘Artemisia tridentata 

PUR TRI Purshia tridentata 

CER MON Cercocarpus montanus 

JUN OST Juniperus osteosperma 

PIN EDU Pinus edulis 

AME UTA Ame ljanchier ytahensis 

SYM ORE Sympkoricarpos oreophilus 
SYMBOL 


Indicates that no estimates were made because the 
shrub was dead. 


FORM CLASSES: 


All available, little or no hedging 

All available, moderately hedged 

All available, severely hedged 

Partially available, little or no hedging 
Partially available, moderately hedged 
Partially available, severely hedged 
Unavailable 

Dead 


ONOOHPwWNFE 


AGE CLASSES: 

S - Seedling, less than 0.3 cm basal diameter 

Y - Young, 0.3 to 0.6 cm basal diameter 

M - Mature, over 0.6 cm basal diameter 

D - Decandent, more than 25% of crown surface is dead 

LEADER USE ESTIMATES: 

Percent of twigs or leaders which are available and show use 


HEDGING CLASSIFICATION: 


Classification based upon the length and appearance (hedging _ 
of the previous year's growth (the two-year old wood). 


1. None to light 


2. Moderate 
3. Severe 
AVAILABILITY: 


Visual estimate of the percent of the plant available to deer 
as browse, i.e., that portion less than six feet tal] 


Baw 


BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Mixed Brush Sample Unit #: 1 


TLS R 99W S ol Date: May 5521977 


Aspect (degrees) N Slope (degrees) Elevation (feet) 7400 
Field Analyst(s): ©.V. Braun 


Form Age Leader Hedging 
No. Species Class Class Use (% class Availability(%) 


Ame uta Light 100 
Art tri 
Ame uta 
Art tri 
Ame uta 
Art tri 
Ame uta 


COIN [HD [oO [| [eC [DM [Re 


—> 


Ame uta 
Ame uta 


wo 
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on 


ey | alee et 
11 | Ame uta 
12| Ame uta 


ae 
oo |O 
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6 oa ean || re) o || Str 

Qa 
@m 
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13 Ame uta 


fy 
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Oo — TO 
of | OI on (S) 
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(o) 

oe 

(a>) 

= 

rey) 

ct 
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S 
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14 Ame uta 
15 Art tri 


— 
oo) 


116 Ame uta 
17 Sym ore 


Severe 50 


— 
(=) 
oO 


94| Art tri Light 100 


sm ore ide 
Hc NE 
Pine 2 


PO 
on 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Mixed Brush Sample Unit #: 2 
if iSs  ReSISW. VS .31 Date: Maly S52 1977. 
Aspect (degrees) N Slope (degrees) Elevation (feet) 7440 


Field Analyst(s): C.V. Braun 


Faacnameeees || Form Age Leader Hedging 

No. Species Class Class Use (4%) Class Availability(%) 
enemies eves) 1 al le 0 RalNons eae = 
Pec) stevoo | Taal TBE 5 Bi hioht Selim 

Meeuere sea) 2 eel" lab 20 B. hModerate Maino 

5 100 

pacmmere sense || 1 gal Mth Silbighe, _ srelmo 

falemite,  sisvoee| it all Mt Ml 10 (aliohes Seine 

iam rag doll Te 80 

9 tent. scuta Moderate 100 


A 
i 
‘od 
= 
oOo 
=r 
co 
—y 
Oo 
(an) 


[none 
rwoderate 
i aa TE 
ie[me uta 4's ~i| #20 ‘Severe 
fare tri 
ce a Oe 
i lA 


25| Art tri 


E=-3 


BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Mixed Brush Sample Unit #: 3 


1 1S R 99OW S31 Date: May 5, 1977 


Aspect (degrees) N Slope (degrees) 30 Elevation (feet) 7520 
Field Analyst(s): C.V. Braun 
ee ee Form Age Leader Hedging 
No. Species Class Class Use (% Class Availability(%) 
1 CO 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 
Vegetation Type: Mixed Brush Sample Unit #: 4 
T 1S R 99W ss 31 Date: May 5, 1977 
Aspect (degrees) Slope (degrees) 10 Elevation (feet) 7600 
Field Analyst(s): C.V. Braun 


Form Age Leader Hedg ing 
Species Class Class Use (% Class Availability(%) 


ae 
oO 


AME _U 
r 

Art tri 

ie 


Light 100 
Severe 0 
Light 100 
Severe 100 


fe) 
(a>) 


”n ie) 
fo) 
mo 
> 


Ame uta 


— 


0 


OID IN [HD [oO [HS [eC [M |e 


13} Art tri Moderate 100 


15 | Moderate | 100 
/Pinedu {2 s[m fo Moderate | 100 
ee fe ge odorata 
[symore 5 yt Moderate | 20 
Ce a a eee ee eee 
Tia eee aes es i da 

‘2 inal es Se 2 is A eee Be 

ly fo Moderate 

|Moderate 


Light 100 
Moderate 100 
Light 100 
Light 100 
Light 

Moderate 6 


20| Sym ore 
erParttri 
22| Art tri 
23) Ame uta 
24| Ame uta 
25} Ame uta 


i 
14{symore ss f2_—s [mM 40. Moderate | 100 
15{Ame uta sss [2—Ssd| mM si Moderate | 100 
Oe SSS SS Sa he ee art 
17|symore {2 |m fo Moderate | 100 
a SS a a een 
19} Ame uta 100 
Flight | 
| Moderate _| 
[Ljalisaes omer 


WwW 
Oo 
— 
Oo 
Oo 


DO 
Ol 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 
Vegetation Type: Pinyon - Juniper Sample Unit #: 5 
Te 25. oR. 499Wewws 4 Date: May 6, 1977 
Aspect (degrees) N Slope (degrees) 95 Elevation (feet) 7000 
Field Analyst(s): ©-V. Braun 


arr ee Form Age Leader Hedging 

No. Species Class Class Use (% Class Availabilit 
1 [Pineda [2s [ms Moderate | 100 
2 |rurtri sso ~~ Severe _—|_30 
es FE ee 
a 7 a a ce lied ic crise to 
5 |Pinedu [2 [M0 | Moderate _| 100 
cali ae (comin jm ie Sama reermmme | 
7 {Piney sss {2s [MS | Moderate _| 100 
: 100 
rune wee DT Bs lisevere’ Tanto 
foliqeaep ele PD be Geyene™ hire 
iieincedue ee tance Pane 
ieyeingeday Sab iene lia 
reeen  elo o isevenet Pago 
14[dun ost (3m S| Severe | 100 
isfArt tri 3 20 severe} 100 
io) Eh ER (ae | eee Lr Trae, 
ieee Sat uptaant 100 
fo) Meee eI P alioderate ) pane 
1 es cl fo singe Te lee0 
A 2 i ae 20 
g3[ un ost Ss [2 [Mfc Moderate | 100 
gq dun ost ss [2s [mM [0 | Moderate | 100 
g5[Pinedu Sf? Sty 30S ome 100 


BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Mixed Brush Sample Unit #:_ 6 
Tees2S Taha OWS 528 ws Date: May 5, 1977 
Aspect (degrees) S Slope (degrees) 30 Elevation (feet) 7440 


-Field Analyst(s): C.V. Braun 


| eeeerenreeeensrner eet al Age Leader Hedging 

No. Species Class Class Use (% Class Availability(%) 
TE eee ee eee Pee ee 
ine nea) 3 | wt Severe | 100 
3 [Pines | 2 tw SI Moderate | 100 
ay|Isymorets S503 wT 90 Severe (108 
a ete te SS i 
5 SS ee (a We a Fe 
7 {aneuta =| 3 {wm _—'{4o__—i severe __—i|_-80 
2 Sa (Ea (a WF PL 
Te ae ae ee eee 
a as Cae irae ea tee Oe 
i a CE Se We 
iz{Ameuta | 6 [od 5 Severe | 38 
w3{Ameuta | 2 [mw 50 Moderate | 100 
i4{ameuta | 5 ~~ [of si Moderate | 5 
iis) ie uta PY 20 noderate | 10° 
16] Cer mon S| 2 [mM 190d Moderate | 100 
wz|cermon | 2 [mM 40s Moderate | 100 
Be pesca area we | ab oderate | 100 
1g] Cer mon | 2 iM 50d Moderate | 100 
2oj Ame uta ss| 2 ~—d[M sf t0. ~——sd| Moderate | a 
Pmiacere mame bs SOM nddbrate | 102 
eigen reg | MO ae setere | 109 
«| se 75 ea (pe 7 
Pulbcenen te SY (a et iederate, | 208 
25| Cer mon (ie Usa PRE er) ¢ sae Moderate 40 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 
Vegetation Type: Pinyon - Juniper Sample Unit #: 7 
Tite -k S9Wiws —-4 Date: May 6, 1977 
Aspect (degrees) S Slope (degrees) 30 Elevation (feet)7000 


Field Analyst(s): ©.V. Braun 


er Form Age Leader Hedging 

No. Species Class Class Use (%4} Class Availability(%) 
ie ae aa aS ae Scie 
7 aes ae |e aa ss eee 
ce (lm tlio 
ea a a Ee ee 
= Ec 
pal aunnest Ok Seb ye) Ont = |"o, th treht 20 
Tact eke phe 0 Severe | toe 
Sa ee Ea a se 
Een (CT Ca Ee 
i Ea OS (eS a a 
EL eB 
cee em a ld 
15[ Art tri eee ae 100 
16| Art tri 2a cor |Moderate _| 


17 Art tri 
1g) Ave tri 
19 Art tri 


Moderate 100 
Moderate 100 
Moderate 100 
Light 

Severe 50 
Light 80 
Light 80 
Severe 100 
Light 80 
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De it, 

(=) 
= 
(o) 
Qa 
(a) 
>) 
fo) 
cr 
om 
— 
Oo 
So 


— 
Oo 
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21 Art tri 


PhO 
Nh 


ip) 
oOo 


23| Pin edu 15 
24 Arty tri 


25| Jun ost 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Sagebrush Sample Unit #: 8 
a 2S R 99W S 4 Date: May 6, 1977 
Aspect (degrees) N Slope (degrees) 60 Elevation (feet) 7120 


Field Analyst(s): C.V. Braun 


Form Age Leader Hedg ing 

i Class Class Use (2) Class Availability(%) 
(eT ame FES OS eee ee 
2A ae SF a ft seen Ree ee eens bili 
eee ig everest 
pelea gt severemessn6 
Sis cea et i ele of SR eee 
A 7 aS | Saal oes Sr Sees eee 
Si ae es fee eee eee es. 
2. aS eae I ee as eee 0 
Ss eee eee eee Ree 
if as a i es i ae eS ee Ee: 
a ae ae a ei eee 
a ee es i ee eee 
13| Ame uta [2M | Moderate | 100 
J a ae Se es eee oh: 
15 SS Se 0 
ie) Art tri ft Severe | 90 
“+ i Na Tere 
19[ sm ore *(|5 [> |0 | Moderate fio 
a aie Cai Ses 100 
mjare tri Sid dtd 
Palieestet | — —— Sgt severe | an 
Ae a ae ae ei 100 
paaeteert || wl fg severe 1/590 
Sh. se i Ee Severe 20 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Sagebrush Sample Unit #: 9 
T= 28 RR SOW os 4 Date: May 6, 1977 
Aspect (degrees) N Slope (degrees)10-15 Elevation (feet) 7080 


Field Analyst(s): C.V. Braun 


(ee ar eee Form Age Leader Hedging 

No. Species Class Class Use (% Class Availability(%) 
ices a Comm ae ON acres Ep ce (4 

1 | fei eae | aa ae Sa esac 

coe (kee ee) eae en (ET eee (PC 

2 2 eee Se Lee Sone See 

Di ian ae Lae ie ia: 100 

[are tri] 8 «dO —* Moderate | 0 
lareeri—sdt6 (f+ 0 [severe | 0 

19| Art tri Moderate 100 


Light 100 


lee an 
eae 
5 Moderate 100 
2k sae 


22 ANG tC 


23| Art tri 
24] Art tri [Schaerer 
25| Art_tri 


j=) 


None 100 


E-10 


BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Sagebrush Sample Unit #:__ 10 
Ce Pee ee Date: May 6, °1977 
Aspect (degrees) N Slope (degrees) 0-5 Elevation (feet) 7040 


Field Analyst(s): C.V. Braun 


Sea Form Age Leader Hedging 

No. Species Class Class Use (%} Class Availability(%) 
|) ET ome ben | gam fm LE 
Re ee a eee 
ei eet litederate Ree 
Be miei epee [oo Moderate 2 ee 
Ro isevere 1 
eae eo severe a 
pejernt tri) Ts =F oo ederata (2° 
a ese ao noderate ee 
Bren Ps tera [80 
lap eee i ee io | woderate [200 
HM et pm gg ee 
De Ga ee 
STS er ed 


[ces ees ees Ped ee 
CUPS mae Tee re ee a 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 
Vegetation Type: Pinyon - Juniper Sample Unit #: 11 


if Zoo R~ a99W- 5s 4 Date: May 6, 1977 


Aspect (degrees) S Slope (degrees) Elevation (feet) 7980 
Field Analyst(s): ©.V. Braun 


Pin edu 10 Moderate 30 
Moderate 75 
Moderate 20 
Severe 100 
Severe 100 
Severe 100 
Severe 100 


Moderate 100 


Pin edu 


ities dete | Form Age Leader Hedging 

No. Species Class Class Use (%) Class Availability(%) 
re a eee eee 

7 Jun ost a leone Light 100 

8 Lo 

9 

1 


o| Jun ost 
firpePuretri 


12) epurtri 


OO te 


13°) -Pur-tri 
Ta Purser 


on 


15| Pin edu 


oil oO 


o4| Jun ost Light 5 


16| Pin edu Severe 100 
17| Jun ost 15 
1g} Pur tri 95 85 
21} Pin edu : }0 | Moderate | 100 
92| Pur tri —- D Severe 50 
93| Pin edu Y 1go | _ Light 100 

i Sameer 

(Sowmaee d 


25 Pur tri 


BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Pinyon - Juniper Sample Unit #: 12 
Te. US. Ry. SSW). Sies34 Date: May 6, 1977 
Aspect (degrees) NE Slope (degrees) <5 Elevation (feet) 6800 
Field Analyst(s): C.V. Braun 


Age Leader Hedging 
No. Species Class Class Use (% Class Availability(%) 


18] Jun ost 
79) Art.tri 


1 | i 
> | Ae a eT a Vee 
_ a a Ci Cote OCC ee 
@[rinew [5 [wf [moderate [1c 
reste ego se ate lo 
oe Oo 

pre 


ine) 
Oo 


21| Cer mon 
22| Cer mon 
23| Cer mon 
24| Pin edu 
25) Cer mon 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 


16 Art tri 
17 Art ree 


Vegetation Type: Sagebrush Sample Unit #: 
tT 1S pg 99W 5 34 Date: May 6, 1977 
Aspect (degrees) §& Slope (degrees) } Elevation (feet) 
Field Analyst(s): ©-V. Braun 

Cea a Age Leader Hedging 
No. Species Class Class Use (% Class 
ee aa Fa 
(A (CT 
FT NI a OL 
Cs eas, ea (cea Te mca 
i a ee ae Tee a 
a a |e a 
SS ma aa fae a 
CS a el (een ae a aaa 
a a a en ae 
upae etfs fe tone 
wl wttt ifs [o_o _—‘|tone 
a a a re 
5 EC 
a Phone 

a ae a Fone 

a La 


18 Art tri 


23 Art tri 
24 AGtatfi 


| 
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of Ret * Fone 
7 a 
i 

[a 


a5; Art tri None 


m™m 
1 

—s 

js) 


rs 


6600 


Availabilit 
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35 


BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Sagebrush = Sample Unit #: 14 
dee 52 Racs 09S 33 Date: May 7, 1977 


_ Aspect (degrees) SE Slope (degrees) 15 Elevation (feet) 6820 


Field Analyst(s): C.V. Braun 


| Peed Form Age Leader Hedging 

No. Species Class Class Use (% Class Availabilit 
1 aaa mre 5 a (ef ed | | 9 
Meg ape! et RO Aone 
er) a | ederate heads 
1 uci ame im a 6 mm 1 a pe 
Bete tei seo isevere | roo 
es ee iosievate 
Meee we ae 80 
g{ Arttri =[3a  |o | - | Moderate | 0 
MMe st not 


a? a i Coie eee eeseereee FC 


E=95 


* ) 


BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Sagebrush Sample Unit #: 15 


on 


7-28 R 99OW S Date: May 7, 1977 
Aspect (degrees) S Slope. (degrees) 10-15 Elevation (feet) 7040 


Field Analyst(s): C.V. Braun 


Pa eee Form Age Leader Hedging 

No. Species Class Class Use (%} Class Availabilit 
piri 5 |__| | Moderate... | 290 
a ee ee ee eee 

To a a ee ae 

g[ mts fe)o. |= |ttoe | 0 

Te Lo | 
el eas amas 2 a 

Ce ee a a ET 


b) 


BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Pinyon - Juniper Sample Unit #: 16 
if 2S R 99W S 2 Date: May 75 1977 
Aspect (degrees) E Slope (degrees) 40 Elevation (feet) 6880 


Field Analyst(s): ©-V» Braun 
Age Leader Hedging 
No. Species Class Class Use (% Class Availability(%) 


a he 40 
Pin edu ae aoe 100 


CE TEP ee 
Ke oma 
ety 


[Light | 30 
fishies 


1 

2 

3 

4 | Jun ost 
5 Artatri 
6 

7 

8 

9 


[oo 
[2 Roem 
S 
Jun ost (co eee 
S 


Shane oo eee 

Art tri et tet ta ane 0 
1,0) ee) a 100 
11| Juri ost 5s |M_—sfo sd Moderate [5 
12{ Jun ost [2d a (ee 78 ee 2 2 ree sl 
lgarceer Se i | eth igne— + iso 
14| sym ore [a a el 100 
15|_Sym ore 3 ims | 90 | Severe _—| 100 
16| sym ore Ps Tio tet severe tats 
17| Symore 12s Ms] 75 Moderate _| 100 
is] arttri == ss [6 [M——| 40s Severe _—| 80 
Ielsretrs te |p) eed gna,  F | so 
ZolPurtri 6 DE 0 Severe | 30 
Pie eee | itp) et tia 0 
@\bineda Sea | lM) | Loe ft clghe. | a0 
Flliimeostt See | | aw) | ot aight | a0 
= a ae a | ee 
25] cermon |g [mM | 5 _| Severe 30 


BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Pinyon - Juniper Sample Unit #: 17 
T 25S R SSW Ss 3 Date: May76,01977 


Aspect (degrees) NW Slope (degrees) 15 Elevation (feet) 6950 
Field Analyst(s): C.V. Braun 


Age Leader Hedg ing 
No. Species Class Class Use (% Class Availability(%) 
Jun ost 5 Moderate 20 
| 


Ee 
Art tri fe Light 100 
Art tri Moderate 100 
ARt thi Moderate 50 
Art tri Moderate 100 
Art tri Moderate 100 


Art tri fon | Severe 20 
Art tri Light 100 


Cer mon Severe 40 


il 


50 
15 
5 


m1 1H [IN [Dm [oO [HS [|W [NM |e 
re) 
on 


Q| Cer mon 
Light 


—_ 
— 


13} Cer mon 


iii 
~ I 
on ea 

— 
=) 
eS 


fed 
ee 
12| Cer mon 
ee 
el | 


2, aaa 
pee a 
eet ar 
rena skal 
Peied) sag 
cer non | 
cer non 
(lsc = a Ee 
| wrt ei ids sd —«d | Severe fd 
af art rs——SS«d® dCi id Severe ‘| 


BROWSE CONDITION AND UTILIZATION DATA SHEET 


16| Jun ost Moderate 25 


i Pur tri 


—S 


0 Moderate 100 


Vegetation Type: Pinyon - Juniper Sample Unit #: 18 
T 2S R  9SW see 10 Date: May 5, 1977 
Aspect (degrees) SE Slope (degrees) 1 Elevation (feet) 7100 
"Field Analyst(s): C.V, Braun 
hrextesteciee ez <1 Form Age Leader Hedging 
No. Species Class Class Use (%) Class Availability(%) 
| a a CI eT as of 
ot el ac oh eee 
ca] a a ws 106 
meee ag) [ust — Are 
a a a a TT 
A cr SE 
g | Art tri 1 100 
9 | Pur tri 5 | 60 | Moderate | 80 
10| Pur tri 1 100 
ie Pur tri 9 | 60 | Moderate | 40 
12| Pin edu 2 1/0 «| Moderate —_| 100 
ia eur tri 2 100 
14| Jun ost u| roman 15 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Pinyon - Juniper Sample Unit #: 19 
T 252 R. - 9S es 9 Date: May 6, 1977 
Aspect (degrees) SE Slope (degrees) 1 Elevation (feet) 7340 


Field Analyst(s): C.V. Braun 





ecreee eeed creel Age Leader Hedging 

No. Species Class Class Use (% Class Availability(%) 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Sagebrush Sample Unit #: 20 
i 2S R 99W S 9 Date: May 6, 1977 


Aspect (degrees) SW Slope (degrees) 50 Elevation (feet) 7200 
Field Analyst(s): C.V. Braun 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type:_ Sagebrush Sample Unit #: 9] 
THe gp QWs 9 Date: May 6, 1977 


Aspect (degrees) yw Slope (degrees) 20 Elevation (feet) 7200 
Field Analyst(s): _©-V. Braun 


Age Leader Hedging 
No. Species Class Class Use (% Class Availability(%) 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Sagebrush Sample Unit #: 22 
Te2S RZ SONY aS. e7, Date: May 7, 1977 
Aspect (degrees) E Slope (degrees) 7-8 Elevation (feet) 7300 
Field Analyst(s): C.V. Braun 

aaa | | Form Age Leader Hedging 
No. Species Class Class Use (% Class Availability(%) 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Pinyon - Juniper Sample Unit #: 23 
7 1S op S9oWe cele Dates May 7, 1977 
Aspect (degrees) NE Slope (degrees) 273 Elevation (feet) 6600 


Field Analyst(s): ©.V. Braun 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Sagebrush Sample Unit #: 24 
Wi 1Se Rew 2oWeSe Se Date: May 7, 1977 
Aspect (degrees) E Slope (degrees)1-2 Elevation (feet) 6640 


“Field Analyst(s): C. V. Braun 


Form Age Leader Hedging 
a. ee Class Use (%) Class Availability(%) 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Pinyon - Juniper Sample Unit #: 25 
T ots: —R 99W 5° 13 Date: May 7, 1977 
Aspect (degrees) Slope (degrees) Elevation (feet) 6640 


Field Analyst(s): ©.V. Braun 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Sagebrush Sample Unit #: 26 
T.*1S. | R 99W 5s 24 Date: May 7. 1977 
Aspect (degrees) Slope (degrees) Elevation (feet) 6620 


" Field Analyst(s): C.V. Braun 
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No. Species Class Class Use (%}) Class Availability(%) 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 
Vegetation Type: Sagebrush Sample Unit #: 27 


Woe tS Re aN) Se Date: May 7, 1977 


Aspect (degrees) Slope (degrees) Elevation (feet) 6520 
Field Analyst(s): C.V. Braun 





oppretote Oi ad pie] Form Age Leader Hedging 

No. Species Class Class Use (% Class Availability(%) 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 
Vegetation Type: Sagebrush Sample Unit #: 28 
To2e Re 2H Se Date: May 6, 1977 
Aspect (degrees) SE Slope (degrees) 19 Elevation (feet) 7050 
“ Field Analyst(s): C.V. Braun 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Sagebrush Sample Unit #: 
a oo er Date: May 7, 1977 
Aspect (degrees) SW Slope (degrees) 1-2 Elevation (feet) 


Field Analyst(s): ©.V. Braun 
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No. Species Class Class Use (% Class 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 
Vegetation Type: Sagebrush Sample Unit #: 30 


Tee 125... IR ~99N ig 22 Date: May 7, 1977 


Aspect (degrees) NW Slope (degrees) Elevation (feet) 7020 
Field Analyst(s): C.V. Braun 
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APPENDIX F 
BROWSE RAW DATA 
AUGUST 1977 





LIST OF ABBREVIATIONS FOR THE PLANT SPECIES SAMPLED 
IN THE BROWSE STUDIES 





ABBREVIATIONS SCIENTIFIC NAME 

ART TRI Artemisia tridentata 

PUR TRI Purshia tridentata — 

ae rer Cercocarpus montanus 
Juniperus osteosperma 

PIN EDU Pinus edulis 

AME UTA Ameljanchier Utahensis 

SYM ORE Symphoricarpos oreophilus 

SYMBOL 


Indicates that no estimates were made because the 
shrub was dead. 


FORM CLASSES: 


All available, little or no hedging 

All available, moderately hedged 

All available, severely hedged 

Partially available, little or no hedging 
Partially available, moderately hedged 
Partially available, severely hedged 
Unavailable 

Dead 


ONAN wMe- 


AGE CLASSES: 


S - Seedling, less than 0.3 cm basal diameter 

Y - Young, 0.3 to 0.6 cm basal diameter 

M - Mature, over 0.6 cm basal diameter 

D - Decandent, more than 25% of crown surface is dead 


LEADER USE ESTIMATES: 
Percent of twigs or leaders which are available and show use 
HEDGING CLASSIFICATION: 


Classification based upon the length and appearance (hedging _ 
of the previous year's growth (the two-year old wood). 


1. None to light 


2. Moderate 
3. Severe 
AVAILABILITY: 


Visual estimate of the percent of the plant available to deer 
as browse, i.e., that portion less than six feet tall 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Mixed Brush Sample Unit #: 1 
R 99W Suis 


ie) 
— 


ve! Date: Auaust 12, 1977 
Aspect (degrees) N Slope (degrees) Elevation (feet) 7400 


Field Analyst(s): C.V. Braun 
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pd a ee Form Age Leader Hedging 
No. Species Class Class Use (%) Class Availability(%) 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Mixed Brush Sample Unit #: 2 
Tet Sc R. OSWhLUMS pais Date: August 12, 1977 
Aspect (degrees) N Slope (degrees) Elevation (feet) 7440 


Field Analyst(s): C.V. Braun 
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No. Species Class Class Use (%} Class Availability(%) 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Mixed Brush Sample Unit #: 3 


tT IS R 9W gs 31 Date: August 12, 1977 


Aspect (degrees) N Slope (degrees) 30 Elevation (feet) 7520 
Field Analyst(s): C.V. Braun 
Form Age Leader Hedging 
No Species Class Class Use (%} Class Availability(%) 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 
Vegetation Type: Mixed Brush Sample Unit # 
TodS. toneeigaws J034 


Aspect (degrees) "Slope (degrees) 10 Elevation (feet) 
Field Analyst(s): C.V. Braun 
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Date: August 12, 1977 
7600 


Availabilit 


00 
100 
20 
100 
100 
100 
100 


100 
20° 


4 


) 





BROWSE CONDITION AND UTILIZATION DATA SHEET 
Vegetation Type: Pinyon - Juniper Sample Unit #: 5 
1. oR 9OW ys. 4 Date: August 14, 1977 
Aspect (degrees) N Slope (degrees) ° Elevation (feet) 7000 
Field Analyst(s): ©-V. Braun 


Fiera Le Form Age Leader Hedging 

No. Species Class Class Use (%} Class Availabilit 
1 [Pine siz sm 0 Moderate | 100 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Mixed Brush Sample Unit #:_ 6 
To 22S JR a SOW) Site Date: August 12, 1977 
Aspect (degrees) S Slope (degrees) 30 Elevation (feet) 7440 


Field Analyst(s): C.V. Braun 


Age Leader Hedging 
No. Species Class Class Use (% Class Availability(%) 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Pinyon - Juniper Sample Unit #: 7 
T.-csaese  -SOWs vis na/74 Date PV August. 135° 1977 
Aspect (degrees) S Slope (degrees) 30 Elevation (feet)7000 


Field Analyst(s): ©.V. Braun 


Form Age Leader Hedg ing 
, Sea Class Class Use (% Class Availability(%) 
a are a ee em cm 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Sagebrush Sample Unit #: 8 
T25. 28 IR F9OW . S44 Date: August 13, 1977 
Aspect (degrees) N Slope (degrees) 60 Elevation (feet) 7120 


Field Analyst(s): C.V. Braun 


Form Age Leader Hedging 

a Class Class Use (%) Class Availability(%) 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Sagebrush Sample Unit #: 9 
Te aes R 99W S514 Date: August 13, 1977 
Aspect (degrees) N Slope (degrees)10-15 Elevation (feet) 7080 


Field Analyst(s): C.V. Braun 


23) Art tri Moderate 100 


24} Art tri 
None 100 


asks tigate. | Form Age Leader Hedging 
No. Species Class Class Use (% Class Availability(%) 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Sagebrush Sample Unit #: 10 
72S R 99W 5 4 Date: August 14, 1977 
Aspect (degrees) N Slope (degrees) 0-5 Elevation (feet) 7040 


Field Analyst(s): ©.V. Braun 


Age Leader Hedging 
No. Species Class Class Use (2} Class Availability(%) 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Pinyon - Juniper Sample Unit #: 11 
if 25) ip SON. ‘gwd Date: August 14, 1977 
Aspect (degrees) 9S Slope (degrees) Elevation (feet) 7080 


Field Analyst(s): ©.V. Braun 


Age Leader Hedging 
No. Species Class Class Use (%} Class Availability(%) 
1_| Jun ost [ame i a 7 PT NS i 
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: [fo_| Moderate | 30 
9 [Moderate [75 
10| Jun ost /Moderate —_| 20 
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BROWSE CONUVITION AND UTILIZATION DATA SHEET 
Vegetation Type: Pinyon - Juniper Sample Unit #: 12 
t US. ReeeQOW) oSee 534 Date: August 14, 1977 


Aspect (degrees) NE Slope (degrees) <9 Elevation (feet) 6800 


10] Cer mon 


alates fa 
71 Co 
: 
[attri ids 


— 
fe) 


Severe 80 
Light 40 
Severe 25 
Light 10 
Moderate 80 


“ Field Analyst(s): C.V. Braun 
fawn ee Age Leader Hedging 
No. Species Class Class Use (%) Class Availability(%) 
1 [Piney [7s [mM - [Moderate [0 
ivcegmoni dae: fin Ja tsevene ilo 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Sagebrush Sample Unit #: 13 
hoo IS) RIM ON is) 1534 Date: August 14, 1977 
Aspect (degrees) & Slope (degrees) 1 Elevation (feet) 6600 


Field Analyst(s): ©.V. Braun 


Age Leader Hedging 
No. Species Class Class Use (%) Class Availabilit 
Art tri [aes 0 
Art tri 4 Light 35 
Art tri Light 50 
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i) 


BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: °agebrush = Sample Unit #: 14 
| rey ES Se) EL Date: August 14, 1977 


Aspect (degrees) Slope (degrees) 13 Elevation (feet) 6820 
Field Analyst(s): C,V. Braun 


Form Age Leader Hedging 
No. Species Class Class Use (%} Glass Availabilit 
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b) 


BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Sagebrush Sample Unit #: 15 


on 


Tees R 99W S Date: August 14, 1977 
Aspect (degrees) S Slope (degrees) 10-15 Elevation (feet) 7040 


Field Analyst(s): ©.V. Braun 


Ant tri 
Art. tri 


Pa ae Form Age Leader Hedg ing 

No. Species Class Class Use (%}) Class Availabilit 
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9 Art tri = Light 0 
10 Art tri inf Bier 0 
11] Art tri fede = Light 40 
12] Art tri Light 100 


13|__Art tri 


14 Art tri 


Fad 
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16 Art tri 


17 Art tri eS 0 

18 Art tri oa Light 0} 

19 Art tri M Moderate 90 
20 Act url en a Moderate 100 
2] Art tri Moderate 100 
22 Art tri Sh oa Moderate 100 
23 Art tri =i ae None 90 
24] Art tri ipl. 4 100 


25] Art tri 


None 100 
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b) 


BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Pinyon - Juniper Sample Unit #: 16 
T 2 R IW s 2 Date: August 16, 1977 
Aspect (degrees) § Slope (degrees) 40 Elevation (feet) 6880 


Field Analyst(s): C.V, Braun 


Age Leader Hedging 
No. Species Class Class Use (% Class Availability(%) 
1 Pin edu fe ————f 4. —-—_—f Licht 40 
2 Pin edu 2 — 5 Moderate 100 
3 Art tri 4 50 
4 Jun ost af ean 
5 Art tri -4————| 
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BROWSE CONUVITION AND UTILIZATION DATA SHEET 
Vegetation Type: Pinyon - Juniper Sample Unit #: 17 
te 2o2 RoW. 5.2/3 Date: August 16, 1977 
Aspect (degrees) NW Slope (degrees) 15 Elevation (feet) 6950 
Field Analyst(s): C.V. Braun 


faa eee eee Age Leader Hedging 

No. Species Class Class Use (% Class Availabilit 
yj [ouness Sw 0 Moderate [20 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Pinyon - Juniper Sample Unit #: 18 
T 2S Roo SW sess Al Date: August 16, 1977 
Aspect (degrees) SE Slope (degrees) 1 Elevation (feet) 7100 
Field Analyst(s): C.V. Braun 
Form Age Leader Hedging 
No. Species Class Class Use (% Class Availabilit 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Pinyon - Juniper Sample Unit #: 1 
T 29 sR w99We Ss 9 Date: August 16, 1977 
Aspect (degrees) SE Slope (degrees) 1 Elevation (feet) 


Field Analyst(s): C.V. Braun 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 
Vegetation Type: Sagebrush Sample Unit #: 20 
If 2S WRineoWal ss 9 Date: August 16, 1977 
Aspect (degrees) SW Slope (degrees) 50 Elevation (feet) 7200 
“ Field Analyst(s):  C.V. Braun 


eee al Form Age Leader Hedging 

No. Species Class Class Use (%} Class Availabilit 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type:_ Sagebrush Sample Unit #: 94 
Thies pv GIIWa rs Date: August 16, 1977 


oO 


Aspect (degrees) w Slope (degrees) 20 Elevation (feet) 7200 
Field Analyst(s): ©-V- Braun 


Form Age Leader Hedging 
No. Species Class Class Use (%) Class Availability(%) 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 
Vegetation Type: Sagebrush Sample Unit #: 22 
ee 4s Ri ROSWEIIS. 817. Dates ssAuguste 65 1977; 
Aspect (degrees) E Slope (degrees) 7-8 Elevation (feet) 7300 
“Field Analyst(s): C.V. Braun 


Form Age Leader edging); 
No. Species Class Class Use (% Class Availability(%) 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Pinyon - Juniper Sample Unit #: 23 
Tats Jp OW ec 13 Date: August 16, 1977 
Aspect (degrees) NE Slope (degrees) 273 Elevation (feet) 6600 


Field Analyst(s): ©-V. Braun 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Sagebrush Sample Unit #: 24 
i fame st Re. -99WI 2S> UALS Date: AUG US eet Sua eeOan 
Aspect (degrees) E Slope (degrees )1-2 Elevation (feet) 6640 


Field Analyst(s): C. V. Braun 


Form Age Leader Hedging 
a Class Class Use (% Class Availability(%) 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Pinyon - Juniper Sample Unit #: 25 
Te Ske Roe SOW a S., £13 Date: August\015, 1977 
Aspect (degrees) Slope (degrees) Elevation (feet) 6640 


Field Analiyst(s): ©: Braun. ee 


lia cee Form Age ~ Leader Hedging 

No. Species Class Class Use (% Class Availabilit 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Sagebrush Sample Unit #: 26 
Tends -pa mesos mod Date: August 14, 1977 
Aspect (degrees) Slope (degrees) Elevation (feet) 6620 


Field Analyst(s): C©.V. Braun 


Form Age Leader Hedging 
5 ae ee Class Use (%) Class Availability(%) 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Sagebrush Sample Unit #: 27 
Tens RAIOSW Seec24 Date: August 14, 1977 
Aspect (degrees) Slope (degrees) Elevation (feet) 6520 


Field Analyst(s): C.V. Braun 





Form Age Leader Hedging 
No. Species Class Class Use (% Class Availabilit 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 
Vegetation Type: Sagebrush Sample Unit #: 28 
T 2S m pISWi ness 4 Date: August 15, 1977 
Aspect (degrees) SE Slope (degrees) 10 Elevation (feet) 7050 
- Field Analyst(s): C.V. Braun 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Sagebrush Sample Unit #: 29 
To il Se sR SOON tS 34 Date: August = 16... 19.77 
Aspect (degrees) SW Slope (degrees) 1-2 Elevation (feet) 6/00 


Field Analyst(s): ©.V. Braun 
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Availability(%) 
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BROWSE CONDITION AND UTILIZATION DATA SHEET 


Vegetation Type: Sagebrush Sample Unit #: 30 
T 25 R 998 5 2 Date: August 16, 1977 
Aspect (degrees) NW Slope (degrees) Elevation (feet) 7020 


Field Analyst(s): C©.V. Braun 


aa Form Age Leader Hedging 

No. Species Class Class Use (% Class Availabilit 
i [atti [2 fw fo [Moderate | 100 

3 [attri ia fo |-__|Severe [0 

sate (2H [ao | Moderate | 100 

gp attri (6 [> |? ___|Severe [0 


—_ 
w 


23 Act tri Moderate 100 


mae 


24 Art tri 


ra) Art tri Ca aS eee severe 75 

|e [Coen ea Scot 
ers Tee | 
Laseeee Le) 
eae) ieee 


25 Art tri 


F=3 


ee Tie Ai wolf: 


U1 AA wee? gg rBGy f 12.90 sV 


SE ee - — 


fasten buy ere Lene?) % # a6 r ¥ 


“De | ory 


7 
asp aa) B6g@ai' 


me — 


a a 
__i bach 


- | jana 





earl PivWw Bate BuUaGe 





APPENDIX G_ 
MULE DEER RAW DATA 
MAY 1977 








SINCLE TRANSECT PELLET CKOUP COUNT FLEI.D DATA SHEET 


2 


Project: RBOSP transcet: Sagebrush Plot Stze: 4m 








Location; Tract C-a Section 9 





Date Pellet Groups Infetlally Reroved: Survey No: 
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